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Editorial

_______________________________________________________________________________________________________________________________________________________________

The Jay Sensitivity Sensor Probe to evaluate tactile sensitivity
Dentin hypersensitivity is a common occurrence and
is often a chief concern among patients. The pain
associated with dentin hypersensitivity is usually caused
by some type of external stimulus and the sensitivity can
range in its intensity from patient to patient. The
successful management of dentin hypersensitivity is
often very challenging for the dental professional. The
cause of the pain and the description of the discomfort
reported by the patient can vary.
Many methods have been used to evaluate the
clinical effectiveness on dentin sensitivity of dental
formulations. These include assessments utilizing a cold
air stimulus, response to a tactile stimulus using an
electronic pressure sensitive probe (Yeaple probe), and a
visual analog scale (VAS). Among these methods, the
tactile measurement of sensitivity is an established and
well documented procedure to quantify the stimulus
required to elicit a sensitive response on a tooth. A
number of studies have utilized the Yeaple probe. The
Yeaple probe utilizes an electromagnetic device to
control the amount of force applied. Force corresponding to 70 g with no pain is considered nonsensitive. The force is increased in 5 g intervals with
care taken not to apply too much scratching pressure as
more problems may ensue. However, limitations of

efficiency seen with the Yeaple probe include tedious
daily calibration, loosening of probe tip during evaluation, unit breakdown, dependency on operator and the
effects of ambient conditions during examinations.
A recent device, the Jay Sensitivity Sensor Probe,
has been introduced. The Jay Sensitivity Sensor Probe is
an instrument that evaluates tactile sensitivity in clinical
settings. This instrument includes a microprocessorcontrolled evaluation of force limits in pre-set
increments, audible beeps for each programmed force
limit, digital readout of the force eliciting patient
responses, factory calibration to preclude additional
daily calibration, and foot control for operator’s ease.
This Special Issue of the American Journal of Dentistry
presents the results of studies using the Jay Sensitivity
Probe to clinically and objectively measure dentin
hypersensitivity.

We hope you will find these papers interesting
and educational.

Franklin García-Godoy, DDS, MS, PhD, PhD
Editor
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A diagnostic device to record dentin hypersensitivity
FRANKLIN GARCÍA-GODOY, DDS, MS, PHD, PHD & RICHARD D. TRUSHKOWSKY, DDS

: Dr. Franklin García-Godoy, College of Dentistry, University of Tennessee Health Science Center, 875 Union Avenue,
Memphis, TN 38168, USA. E- : fgarciagodoy@gmail.com
(Am J Dent 2013;26 Sp Is B:3B-4B)

Introduction
Several studies have reported the prevalence of DH to range
between 2-57% in routine practice with a higher incidence
following periodontal therapy.1-7
Dentin hypersensitivity (DH) is characterized by short
stimuli typically thermal, evaporative, tactile, osmotic or
chemical and which cannot be ascribed to any other form or
dental defect or pathology.1 Common symptoms of DH include
a short sharp pain from the exposed dentin in response to
stimuli which cannot be attributed to other dental defects or
pathology.7-10
Various methods have been described to evaluate the
clinical effectiveness of dental formulations.11-21 These include
assessments utilizing a cold air stimulus,11,12 response to a
tactile stimulus12-14 using an electronic pressure sensitive probe
(Yeaplea probe), and a visual analog scale (VAS).12 Among
these methods, the tactile measurement of sensitivity is an
established and well documented procedure to quantify the
stimulus required to elicit a sensitive response on a tooth. A
number of studies have utilized the Yeaple probe.11-14,17,21 The
Yeaple probe utilizes an electromagnetic device to control the
amount of force applied. Force corresponding to 50 g with no
pain is considered non-sensitive. The force is increased in 10 g
intervals with care taken not to apply too much scratching
pressure. However, limitations of efficiency seen with the
Yeaple probe include tedious daily calibration, loosening of
probe tip during evaluation, unit breakdown, dependency on
operator, and the effects of ambient conditions during
examinations.14
A recent device, the Jay Sensitivity Sensor Probe (Jay
Probe),b is an instrument that evaluates tactile sensitivity in
clinical settings.15 The Jay Probe includes a microprocessorcontrolled evaluation of force limits in pre-set increments,
audible beeps for each programmed force limit, digital readout
of the force eliciting patient responses, factory calibration to
preclude additional daily calibration, and foot control for
operator ease.14,15
The present Special Issue presents the results of clinical
studies using the Jay Probe to clinically and objectively
measure DH.
In the first paper, Kakar et al14 compared the Jay Probe, to
other well accepted methods used to evaluate sensitivity, the
Yeaple Probe, air blast (Schiff scale), and patient responses by
Visual Analog Scale (VAS). In particular, two clinical
examiners compared the repeatability of the Jay Probe and the
Yeaple Probe. A second evaluation of both probes along with
air blast and VAS measurements was conducted during two
independent parallel design clinical studies each enrolling 100
subjects with DH. The initial study showed low inter-examiner
variability with no significant differences between replicate
measurements (P> 0.05) observed with the Jay Probe. Consis-

tent with results from previous studies, subjects assigned toothpastes formulated with potassium nitrate or 8% arginine/
calcium carbonate demonstrated improvements in Yeaple, air
blast and VAS responses in comparison to those assigned the
fluoride dentifrice (P< 0.05). Jay Probe responses correlated
significantly with all other sensitivity measures (P< 0.05).
Differences between these treatments were observed at all posttreatment evaluations using these methods.
In the paper by Kakar et al22 subjects with DH participated
in an 8-week study, comparing a new tactile hypersensitivity
testing device(Jay Probe) to three currently available methods
of hypersensitivity testing: tactile hypersensitivity by the
Yeaple probe, air blast (Schiff’s Scale), and visual analog
scores (VAS). Subjects used either a dentifrice containing 8%
arginine, calcium carbonate, and 1,000 ppm MFP or a commercially available fluoride toothpaste. The results demonstrated significantly greater relief from DH by the dentifrice
containing 8% arginine, calcium carbonate, and 1,000 ppm
MFP in comparison to the commercially available fluoride
toothpaste. The results also indicated that the Jay Probe performed reliable measurements to evaluate DH.
23

Kakar et al conducted a randomized 8-week clinical study
comparing relief from DH after use of dentifrices formulated
with potassium nitrate or fluoride. Dentin hypersensitivity
evaluations were conducted with the Jay Probe, along with
three other methods: Yeaple probe, air blast, and the Visual
Analog Scores (VAS). Subjects were randomly assigned a
dentifrice formulated with 5% potassium nitrate and 1,000 ppm
fluoride (as sodium monofluorophosphate - MFP) or a
commercially available fluoride dentifrice with 1,000 ppm
fluoride as MFP. Results demonstrated greater relief from DH
using a dentifrice formulated with potassium nitrate than a
fluoride toothpaste. These results also indicated that the Jay
Probe is an effective instrument for evaluating tactile sensitivity
in a clinical setting.
Finally, in the study by Hegde et al24 DH relief was
evaluated in patients from the Mangalore, India area using the
Jay Probe, air blast and VAS methods. Dentin hypersensitivity
was measured at baseline and after 2, 4, and 8 weeks’ use of
either a dentifrice formulated with 8% arginine, calcium
carbonate and 1,000 ppm fluoride as MFP or a commercially
available dentifrice containing 1,000 ppm fluoride as MFP. At
each recall visit, both treatment groups demonstrated significant
reductions in DH from their corresponding baselines (P< 0.05).
Subjects assigned the 8% arginine, calcium carbonate and
1,000 ppm fluoride toothpaste demonstrated statistically
significant reductions in responses to tactile stimuli, air blast,
and VAS responses in comparison to those provided the
toothpaste containing 1,000 ppm fluoride after 2, 4, and 8
weeks, respectively.
Taken together, the results from these studies suggest the
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use of the Jay Sensitivity Sensor Probe in clinical evaluations of
DH. The Jay Probe offered advantages for evaluating tactile
sensitivity in the clinical setting: ease of use, objectivity
regarding pressure, and the ability to generate reliable, reproducible data, proving to be a robust instrument in the clinician’s
armamentarium to evaluate DH.
a.
b.
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Clinical evaluation of the Jay Sensitivity Sensor Probe: A new
microprocessor-controlled instrument to evaluate dentin hypersensitivity
JOSEPH A. SOWINSKI, DDS, MS, ASHISH KAKAR, BDS, MSC & KANUPRIYA KAKAR, BDS

ABSTRACT: Purpose: To compare the Jay Sensitivity Sensor Probe (Jay Probe), a new microprocessor-based, precalibrated instrument, with well accepted methods used to evaluate sensitivity, i.e. tactile response to the Yeaple Probe,
air blast (Schiff scale), and patient responses by Visual Analog Score (VAS). Methods: Jay Probe assessments were
accomplished using several approaches. With a cohort of 12 subjects, two clinical examiners compared the repeatability
of the Jay and Yeaple Probes. A second evaluation of both probes was conducted during two independent parallel
design clinical studies each enrolling 100 adults with dentin hypersensitivity (DH). In each study, subjects were
evaluated for DH responses after twice daily oral hygiene with a negative control fluoride dentifrice or a positive
control dentifrice formulated with ingredients proven to reduce sensitivity, i.e. potassium nitrate or 8.0% arginine with
calcium carbonate. Tactile evaluations by the Jay and Yeaple Probes were conducted at baseline and recall visits over
the 8-week duration of each study. Also evaluated at each visit were responses to air blast and to patient reported DH
assessment by VAS. Results: Low inter-examiner variability with no significant differences between replicate
measurements (P> 0.05) was observed with the Jay Probe. Consistent with results from previous studies, subjects
assigned dentifrices formulated with potassium nitrate or 8% arginine/calcium carbonate demonstrated improvements in
Yeaple, air blast and VAS responses in comparison to those assigned the fluoride dentifrice (P< 0.05). Jay Probe
responses correlated significantly with all other sensitivity measures (P< 0.05). Differences between these treatments
were observed at all post-treatment evaluations using these methods. (Am J Dent 2013;26 Sp Is B:5B-12B).
CLINICAL SIGNIFICANCE: The Jay Probe demonstrated utility in clinical application with significant correlations with
other well accepted measures of dentin hypersensitivity (DH). In all evaluations within the two clinical studies, this
system offered a suitable method for tactile evaluation of DH. Taken together, the results suggest further evaluations of
the Jay Probe in clinical evaluations of DH.
: Dr. Ashish Kakar, Global Health Research Group, H 8 Masjid Moth, Gk-2, New Delhi 110048, India; Eashish@ghrg.org

:

Introduction
Patients with a clinical presentation of dentin hypersensitivity (DH) are frequently reported from dental clinics
worldwide.1-4 DH is clinically characterized by pain in
response to external stimuli that cannot be explained by any
other form of pathology.4 Patient discomfort associated with
hypersensitivity is usually reported following exposure to
common stimuli, e.g., osmotic, thermal, tactile or evaporative
factors.3 Studies indicate that DH is frequently reported
among adults, with a significant portion of the population
afflicted with these symptoms.2,4-8
Available in the literature are several theories to explain
the pain associated with DH. Among these theories, the
hydrodynamic theory by Brännström & Aström9 finds wide
acceptance. According to this theory, cervical lesions on the
enamel or gum recession and loss of cementum open the
dentin tubules at the dentin surface. In response to common
stimuli, movement of fluid within the dentin tubules stimulates the nerves resulting in patient discomfort and pain.
While clinicians utilize a range of treatment options for
DH patients, therapeutic dentifrices and other preparations for
home use represent a common approach recommended by
dentists.1,2,4,10,11 Accordingly, clinical studies have evaluated
the clinical efficacy of formulations with desensitizing
agents.12-20 Primary methods for the clinical evaluation of
these formulations include: (1) responses by the patient over

Fig. 1. Photograph of the Jay Sensitivity Probe.

the course of the study using a visual analog score (VAS),21
(2) measures utilizing an air blast that is thermally controlled,14,16,21 and (3) responses to a tactile stimulus or a tactile
stimulus using an electronic pressure sensitive probe (Yeaple
Probe).3,18,22,23 With this instrument, a force of increasing magnitude is applied to sensitive teeth. The tactile force eliciting a patient’s response after the first experience of pain is quantified.
This method is widely utilized by clinical investigators.
The current investigation describes the Jay Sensitivity
Sensor Probea (Model 2612; Fig. 1), a new instrument
described in a recent patent application for use in the clinical
setting to evaluate tactile sensitivity.24,25 Notable features of
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this instrument include a microprocessor for application of
forces in pre-set 10 gram increments and factory calibration.
Features compatible with improved clinical operations include
audible beeps at the higher limit of each pre-programmed
force increment and a digital readout to record the exact force
eliciting patient response. Foot controls facilitate easier operation and allow the operator to toggle between the pre-set force
increments. The use of commercially available disposable tips
during examinations facilitates infection control.
This study quantified performance characteristics of the
Jay Probe providing qualitative proof of its efficiency. The
reproducibility of Jay Probe evaluations was compared with
those from the Yeaple Probeb in a small scale evaluation using
12 subjects. Subsequently, two 8-week duration clinical
studies each enrolling 100 adults with sensitive teeth
evaluated DH after oral hygiene with dentifrices.

Materials and Methods

CLINICAL METHODS
Tactile DH Assessment of the Jay Sensitivity Sensor Probe –
The Jay Sensitivity Sensor Probe (Jay Probe), is a factory
calibrated, microprocessor-based instrument featuring a
digital display (Fig. 1). It is capable of recording the exact
force eliciting DH pain or discomfort. The instrument is
programmed to apply force in 10 gram increments with each
increment representing a force range. Within each force
range, audible beeps signal the approach to its higher limit.
Foot pedal control allows the examiner to change between
force ranges. The Jay Probe uses a disposable tip which is
placed on the buccal surface of the sensitive tooth apical to
the cement-enamel junction (CEJ). The tip is stroked in a
manner perpendicular to the tooth.
Tactile DH assessment by the Yeaple Probe – The Yeaple
Probe (Model 200A) is commonly used to evaluate tactile
hypersensitivity.20,26 A pre-set force is delivered by this probe
when applied perpendicular to the cervical labial surface of
the tooth. Procedures for evaluation of tactile hypersensitivity
with the Yeaple Probe are:
1. During evaluations, the subject is instructed to immediately
respond to any discomfort or pain when they first experience
these symptoms.
2. A #19 explorer tip of the probe is applied to the buccal surface of
each evaluated tooth at the CEJ. The tip is stroked perpendicular
to the tooth beginning at a pre-set force of 10 grams followed by
forces at 10 gram increments (up to a maximum of 50 grams)
until the patient experiences discomfort.

Visual Analog Scale (VAS) for DH evaluations – The VAS
scale is used in dental clinical research16,19,27 and consists of a
10 centimeter line with the two ends representing the limits of
pain a subject may experience. Patients used a computer touch
screen to mark the degree of general sensitivity in the absence
of stimuli.27 Data from the VAS was recorded by measuring
in millimeters the distance between the zero point and the
mark made by the patient on the 10 centimeter line. Subjects
were allowed a 10-minute rest period between this and
subsequent DH evaluations.
Air blast DH sensitivity assessment – Clinical evaluations for
air blast DH were conducted in accordance with published
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procedures.14,16,21 In brief, an application of a 1-second air
blast was delivered by a standard dental unit syringe to evaluate hypersensitivity. Sensitivity was scored by the Schiff
Cold Sensitivity Scale28 to assess subject response to this
stimulus as follows:
0 = Tooth/subject does not respond to air stimulus.
1 = Tooth/subject responds to air stimulus but does not request
discontinuation of stimulus.
2 = Tooth/subject responds to air stimulus and requests discontinuation or moves from stimulus.
3 = Tooth/subject responds to air stimulus, considers stimulus to be
painful, and requests discontinuation of the stimulus.

REPEATABILITY STUDY OF YEAPLE AND JAY PROBES
Ethics approval of the study protocol was obtained prior to
subject enrollment. Adults (age range 18-65 years) in good
oral and general health were evaluated. A cohort of 12 adult
subjects with two sensitive teeth and who completed an
informed consent were enrolled for evaluations by two clinical examiners. Each tooth was separately evaluated by one
examiner using the Yeaple and Jay Probes. The second
clinical examiner repeated the evaluations by the Yeaple and
Jay Probes after a period of 1 hour.
CLINICAL STUDIES WITH DENTIFRICES
Two clinical studies determined the effects of twice daily
oral hygiene with randomly assigned dentifrices on DH
parameters evaluated by the Yeaple and Jay Probes, in
conjunction with air blast and VAS. Ethics approvals for both
double-blind studies were completed prior to subject enrollment. Adults (18-70 years) with two sensitive teeth, but in
good oral and general health were screened. Those on
prescription medications, or reporting participation in other
clinical studies, pregnant or lactating were excluded. Also
excluded were those with caries, spontaneous gum bleeding,
extensive restorative work of the dentition, severe gingivitis
or periodontitis. Prospective subjects underwent a clinical
examination of the oral cavity and peri-oral regions by the
study investigator to enroll those who fulfilled study criteria.
Subjects who presented two sensitive teeth with a tactile
response (with a score between 10-50 grams of force by
Yeaple Probe) in addition to a score of 2 or 3 on the Schiff
Cold Air Sensitivity Scale were enrolled. Two separate
groups of subjects (100 per study) were recruited for each
parallel design study and randomly assigned a test dentifrice
described in the section below. For both studies, subjects were
evaluated for DH at baseline and instructed to perform twice
daily oral hygiene with the assigned dentifrice for a period of
8 weeks. Over the course of the study, a study investigator
recalled all subjects to the dental clinic, at time points
indicated below, for DH evaluations similar to baseline and
clinical examinations of the oral cavity. Additional details for
each study are described below:
Study 1: Study 1 compared the effects of a commercially
available fluoride dentifrice (Colgate Cibaca;c Negative
Control) to another commercially available dentifrice formulated with 5% potassium nitrate and 1000 ppm monofluorophosphate (Colgate Sensitive;c Positive Control Paste 1).
Evaluations were conducted for subjects at baseline and after
4 and 8 weeks of product use.
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Table 1. Comparison of the original and repeat DH
evaluations by Yeaple and Jay Probes.
________________________________________________________________________________

Yeaple Probe
Original Repeat

Jay Probe
Original Repeat

________________________________________________________________________________

Mean
Variance
Observations
t Stat
P(T<=t) two-tail

10.833
3.788
12
-3.458
0.005

15.000
18.182
12

10.417
2.083
12
1.000
0.339

10.000
0.000
12

Table 2. Clinical study 1. Summary of subject demographics.

_______________________________________________________________________________________________________________________

Number of subjects

______________________________________

Male

Female

Total

Age of subjects

__________________________________

Mean

Range

_______________________________________________________________________________________________________________________

Colgate Sensitive

13

37

50

34.8

23-48

Colgate Cibaca

12

38

50

32.7

18-46

_______________________________________________________________________________________________________________________

________________________________________________________________________________

Study 2: Study 2 compared the effects of a
commercially-available fluoride dentifrice (Colgate
Cibaca; Negative Control) to another commercially-available dentifrice formulated with
8.0% arginine, calcium carbonate, and 1,000 ppm
monofluorophosphate (Colgate Sensitive ProRelief;d Positive Control Paste 2). Evaluations
were conducted for subjects at baseline and after
2-, 4- and 8-week use of product.
STATISTICAL METHODS
Statistical analyses evaluated the repeatability
of the Yeaple and Jay Probes. Descriptive
statistics computed the mean and variance for
each clinical evaluation by the Yeaple and Jay
Probes. Paired t-tests compared replicate evaluations by each probe.
Results from each of the clinical studies were
analyzed separately and included descriptive
statistics for subject demographics. For each
study, the entire data set was utilized to determine
correlations between the Jay Probe with all other
DH evaluations, i.e. Yeaple, air blast and VAS.
For each evaluated DH parameter, baseline scores
from two treatment groups were compared by ttests. An ANCOVA was used to compare each
post-treatment DH score with the corresponding
baseline as covariate. For each comparison, statistical outcome measures included the F-Statistic
and P values. Higher F-Statistic values indicate
clinical outcomes with greater statistical sensitivity. Analyses were conducted by SASe with P<
0.05 reported as significant.

Fig. 2A. Clinical study 1. Correlations between tactile hypersensitivity evaluations by the
Yeaple and Jay Probes.

Fig. 2B. Clinical study 1. Correlations between air blast and tactile hypersensitivity
evaluations by the Jay Probe.

Results
REPEATABILITY
PROBES

STUDY OF

YEAPLE

AND

JAY

Replicate clinical evaluations for DH by two
clinical examiners using the Yeaple and Jay
Probes for DH from 12 subjects are shown in
Table 1. At the first and second evaluations, mean
DH scores measured with the Yeaple Probe were
10.8 and 15.0, respectively, which corresponded
with sample variances of 3.7 and 18.1. Differences between the original and repeat measures
with the Yeaple Probe were significant by paired
t-tests (P< 0.01). In comparison, mean scores for
the first and second evaluations by the Jay Probe
were 10.4 and 10.0 which corresponded with
variances of 2.08 and 0.0 respectively. No signi-

Fig. 2C. Clinical study 1. Correlations between VAS and tactile hypersensitivity evaluations
by the Jay Probe.
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Table 3. Clinical study 1. Summary of baseline DH parameters for each treatment group.*

________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

2.84 ± 0.32

7.72 ± 0.88

________________________________________________________________________________________________________________________

Colgate Sensitive
Colgate Cibaca
P value‡

F statistic‡

12.32 ± 3.97

13.78 ± 3.99
0.094
2.86

2.69 ± 0.37

11.02 ± 2.55

7.71 ± 0.96

0.054

11.56 ± 2.76

0.908

3.81

0.353

0.01

0.87

________________________________________________________________________________________________________________________

* Results indicate mean ± standard deviation at each evaluation.
‡ Comparisons between the two treatment groups for each DH parameter.
Table 4. Clinical study 1; Change in DH parameters from baseline to the 4-week posttreatment evaluation.*
________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

7.45 ± 4.52

-0.74 ± 0.27

-2.01 ± 1.07

<0.0001

<0.0001

<0.0001

________________________________________________________________________________________________________________________

Colgate Sensitive

Colgate Cibaca
P value‡

F statistic‡

0.37 ± 3.94
64.50

-0.13 ± 0.35

7.84 ± 3.80

-0.36 ± 0.89

76.61

0.51 ± 1.50
<0.0001

61.22

137.17

________________________________________________________________________________________________________________________

* Change from baseline represents the difference obtained by subtracting each post-treatment
DH score from its corresponding baseline. Results indicate mean ± standard deviation at each
evaluation.
‡ Comparisons between the two treatment groups for each DH parameter. All comparisons
were statistically significant (P< 0.05).
Table 5. Clinical study 1. Changes in DH parameters from baseline to the 8-week posttreatment evaluation.*
________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

23.93 ± 6.87

-1.74 ± 0.50

-3.54 ± 1.54

23.98 ± 6.06

________________________________________________________________________________________________________________________

Colgate Sensitive

Colgate Cibaca
P value‡

F statistic‡

1.46 ± 4.37
<0.0001
361.59

-0.15 ± 0.34
<0.0001

-0.19 ± 0.91

0.88 ± 1.90

<0.0001

309.04

<0.0001

149.20

571.96

________________________________________________________________________________________________________________________

* Change from baseline represents the difference obtained by subtracting each post-treatment
DH score from its corresponding baseline. Results indicate mean ± standard deviation at each
evaluation.
‡ Comparisons between the two treatment groups for each DH parameter. All comparisons
were statistically significant (P< 0.05).
Table 6. Clinical study 2. Summary of subject demographics.

________________________________________________________________________________________________________________________

Number of subjects

Age of subjects

ported by the subjects or study investigator over
the course of the study.
Utilizing the entire range of responses from all
subjects, correlation analyses compared Jay Probe
with each of the other DH evaluations i.e. Yeaple
Probe, air blast and VAS. A graphical summary of
these analyses is shown in Figs. 2A-C. Analyses
indicate a correlation coefficient of 0.92 between
Yeaple and Jay Probes. Correlation coefficients
for Jay Probe with air blast and VAS were -0.85
and -0.70, respectively, and are indicated by
negative numbers because reductions in VAS and
air blast scores represent clinical improvements in
DH. All three correlation coefficients were significantly (P< 0.0001) different from zero and
demonstrate that evaluations by the Jay Probe are
highly correlated with all three DH evaluations.
Additional analysis determined the statistical
sensitivity of the Jay Probe in comparison to
evaluations by the Yeaple Probe, air blast and
VAS, by evaluating the ability of each measure
to detect DH differences following the use of
either dentifrice. Summarized in Tables 3-5 are
analyses at baseline and post-treatment evaluations after 4- and 8-week use of dentifrices.
Whereas no significant differences were observed between the two treatment groups at
baseline for any of the four DH outcomes (Table
3), significant improvements in DH measures
(Tables 4, 5) were observed by ANCOVA after
4- and 8-week use of the Positive Control Paste 1
in comparison to the Negative Control dentifrice
(P< 0.0001). Results indicate the largest Fstatistic was associated with the Jay Probe
indicating greater statistical sensitivity than the
three well accepted DH measures to detect
treatment differences.
Clinical Study 2

The second double-blind, parallel design
clinical study enrolled 100 adults (29 men and 71
________________________________________________________________________________________________________________________
women; age range 21-67 years) (demographics
Colgate Sensitive
shown in Table 6). DH evaluations at baseline
Pro-Relief
18
32
50
36.0
21-53
were conducted by the Yeaple and Jay Probes
Colgate Cibaca
11
39
50
35.5
21-67
along with air blast assessments and VAS eval________________________________________________________________________________________________________________________
uations. Enrolled subjects were randomized to a
treatment group and provided a dentifrice for twice daily oral
ficant differences were observed between the original and
hygiene. Post-treatment evaluations for DH were conducted
repeat measures by the Jay Probe (P> 0.30).
after 2-, 4-, and 8-week use of the assigned dentifrice. Over
Clinical Study 1
the study duration, there were no reports of adverse events by
the subjects or study investigator.
One hundred adults (25 men and 75 women; age range 18Correlation analyses with the entire range of DH
48 years) were enrolled for this double-blind, parallel design
responses from all subjects compared the Jay Probe with each
clinical study (demographics shown in Table 2). Baseline DH
of the other DH evaluations, i.e. Yeaple Probe, air blast and
evaluations by Yeaple and Jay Probes along with air blast
VAS. Shown in Figs. 3A-C are graphic summaries of these
assessments and VAS evaluations were completed prior to
analyses. Analyses indicate a correlation coefficient of 0.96
randomized test dentifrice allocation. Subjects were instructed
between Yeaple and Jay Probes. Correlation coefficients for
to perform twice daily oral hygiene and recalled for postJay Probe with air blast or VAS were -0.89 and -0.81
treatment DH evaluations, similar to baseline, after 4- and 8respectively. All correlation coefficients were significantly
week use of assigned dentifrice. No adverse events were re______________________________________________

Male

Female

Total

____________________________________

Mean

Range
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(P< 0.0001) different from zero indicating that
evaluations by the Jay Probe are highly correlated
with the three well accepted DH evaluations.
The statistical sensitivity of Jay Probe
responses in comparison to the Yeaple Probe, air
blast and VAS was determined by the ability of
each measure to detect DH differences between
treatment groups. Analyses at baseline and each
post-treatment evaluation following 2-, 4-, and 8week use of each dentifrice are summarized in
Tables 7-10. As shown in Table 7, there were no
significant differences between the two treatment
groups at baseline for DH evaluated by VAS or
by the Yeaple and Jay Probes (P> 0.05); however
a significant difference was observed for the air
blast parameter (P< 0.05). Analyses by ANCOVA
evaluated improvements in DH after 2-, 4- and 8week use of Positive Control Paste 2 in comparison to the Negative Control dentifrice.
(Tables 8-10) (P< 0.0001). Results indicate the
largest F-statistic was associated with the Jay
Probe at the 2- and 4-week post-treatment
evaluation indicating greater statistical sensitivity
by this method than the other DH measures to
detect treatment differences. However, at the 8week post-treatment evaluation, the F-statistic for
the Yeaple Probe was the largest, indicating
greater statistical sensitivity by this method than
the remaining DH measures to detect treatment
differences.
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Fig 3A. Clinical study 2. Correlations between tactile hypersensitivity evaluations by Yeaple
and Jay Probes. Correlation coefficient = 0.96.

Discussion

Clinical methods for dentin hypersensitivity
are commonly used in epidemiological studies,
clinical research and clinical practice to measure
Fig. 3B. Clinical study 2. Correlations between Air blast and tactile hypersensitivity
evaluations by the Jay Probe. Correlation coefficient = 0.96
severity of disease or evaluate prevalence.3,8,18
These methods are also used for determinations of
treatment needs and for developing new products
or treatment modalities for patients.10
This study evaluated the Jay Sensitivity
Sensor Probe, a new instrument for the clinical
evaluation of tactile DH in comparison to three
well-known methods used to evaluate hypersensitivity. A number of features of the Jay Probe
enable efficient clinical operation. These include
foot pedals to control the pre-set threshold forces,
with audible beeps at the limits of each force
threshold, a microprocessor controlled digital
display and disposable tips for infection control.
Portability and factory calibration of each instrument reduces the number of preparatory steps
prior to utilization at clinical facility representing
technology improvements for DH measurements.
Fig. 3C. Clinical study 2. Correlations between VAS and tactile hypersensitivity evaluations
Performance characteristics of the Jay Probe
by the Jay Probe. Correlation coefficient = 0.96
were determined by several independent evaluations in the clinical setting. Two clinical examiners
compared the reproducibility of Jay and Yeaple Probes for
by the Jay Probe in conjunction with three other measures of
tactile sensitivity assessments. Subsequently, two independent
DH, i.e. objective responses by the Yeaple Probe, responses to
clinical studies enrolled subjects with DH to compare the
a cold air stimulus and subjective patient based VAS responses.
effects of dentifrices on sensitivity with evaluations conducted
Jay Probe evaluations demonstrated low inter-examiner

American Journal of Dentistry, Vol. 26, Special Issue B, May, 2013

10B Sowinski et al
Table 7. Clinical study 2. Summary of baseline DH parameters for each treatment group.*

________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

Colgate Sensitive
Pro-Relief

13.33 ± 4.26

2.75 ± 0.37

7.71 ± 1.27

11.55 ± 3.16

Colgate Cibaca

13.85 ± 3.89

2.48 ± 0.39

7.28 ± 1.32

12.81 ± 3.24

0.5396

0.0013

0.1184

<0.0622

0.38

11.03

2.49

3.57

________________________________________________________________________________________________________________________

P value‡
F statistic‡

________________________________________________________________________________________________________________________

* Results indicate mean ± standard deviation at each evaluation.
‡ Comparisons between the two treatment groups for each DH parameter.
Table 8. Clinical study 2. Changes in DH parameters from baseline to the 2-week posttreatment evaluation.*
________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

11.00 ± 6.18

-0.99 ± 0.60

-2.46 ± 1.70

12.22 ± 6.27

1.04 ± 2.72

0.05 ± 0.54

-0.21 ± 1.35

0.83 ± 2.38

P value‡

<0.0001

<0.0001

<0.0001

<0.0001

F statistic‡

121.11

91.92

48.44

132.30

________________________________________________________________________________________________________________________

Colgate Sensitive
Pro-Relief
Colgate Cibaca

________________________________________________________________________________________________________________________

* Change from baseline represents the difference obtained by subtracting each post-treatment
DH score from its corresponding baseline. Results indicate mean ± standard deviation at each
evaluation.
‡ Comparisons between the two treatment groups for each DH parameter. All comparisons
were statistically significant (P< 0.05).
Table 9. Clinical study 2. Changes in DH parameters from baseline to the 4-week posttreatment evaluation.*
________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

19.11 ± 6.18

-1.53 ± 0.70

-3.95 ± 1.80

20.67 ± 7.35

1.56 ± 3.74

0.04 ± 0.46

-0.24 ± 1.44

1.77 ± 4.55

<0.0001

<0.0001

<0.0001

<0.0001

230.79

170.78

134.84

232.35

________________________________________________________________________________________________________________________

Colgate Sensitive
Pro-Relief
Colgate Cibaca
P value‡
F statistic‡

________________________________________________________________________________________________________________________

* Change from baseline represents the difference obtained by subtracting each post-treatment
DH score from its corresponding baseline. Results indicate mean ± standard deviation at each
evaluation.
‡ Comparisons between the two treatment groups for each DH parameter. All comparisons
were statistically significant (P< 0.05).
Table 10. Clinical study 2. Changes in DH parameters from baseline to the 8-week posttreatment evaluation.*
________________________________________________________________________________________________________________________

Yeaple Probe

Air blast

VAS

Jay Probe

26.33 ± 8.81

-2.22 ± 0.83

-5.67 ± 1.79

26.78 ± 8.93

1.88 ± 4.33

0.02 ± 0.42

-0.22 ± 1.25

2.19 ± 4.72

<0.0001

<0.0001

<0.0001

<0.0001

366.02

283.07

354.59

300.64

________________________________________________________________________________________________________________________

Colgate Sensitive
Pro-Relief
Colgate Cibaca
P value‡
F statistic‡

________________________________________________________________________________________________________________________

* Change from baseline represents the difference obtained by subtracting each post-treatment
DH score from its corresponding baseline. Results indicate mean ± standard deviation at each
evaluation.
‡ Comparisons between the two treatment groups for each DH parameter. All comparisons
were statistically significant (P< 0.05).

variations with no significant differences between replicate measurements among 12 subjects
indicating measurement repeatability, an
essential component for clinical evaluations.29
Improvements in inter-examiner evaluations
reduce measurement inconsistencies and ambiguity in interpretations.30 A demonstration of low
variability in Jay Probe responses led to additional evaluations of the Jay Probe in two
separate parallel design clinical studies31,32
conducted in accordance with recommended
procedures.21 Both studies compared the effects
of dentifrices on hypersensitivity with evaluations conducted by the Jay Probe in comparison
to three other measures, i.e. tactile hypersensitivity by the Yeaple Probe, air blast hypersensitivity and subjective responses by VAS.
Each study enrolled a cohort of 100 adults with
hypersensitivity and ages ranging from 18-48
years in the first study31 and 21-67 in the second
study32 representing a diverse group of individuals. A commercially available fluoride
dentifrice with no known effects on DH was
included as a control in both studies. Dentifrices
formulated with potassium nitrate and 8%
arginine calcium carbonate comprised previously evaluated approaches for the mitigation of
DH.2,4,10,13,15,33-36 Analyses of 2,444 observations
from both studies represent a substantial dataset
for comparing Jay Probe responses with the
other clinical methods.
Consistently observed in each study with the
entire dataset were significant correlations
between the Jay Probe observations and those by
the Yeaple Probe, air blast and VAS. Analysis of
post-treatment data by ANCOVA at each recall
visit indicated significant reductions in each DH
evaluation among subjects assigned dentifrices
formulated with either potassium nitrate or 8%
arginine calcium carbonate. These results corroborate previous reports that document the
clinical efficacy of dentifrices formulated with
potassium nitrate or 8% arginine calcium carbonate using objective measures for DH.2,4,13,15,3436
Furthermore, significant improvement in patient reported VAS responses were observed
among those using dentifrices formulated with
potassium nitrate or 8% arginine calcium
carbonate in comparison to those using a fluoride
dentifrice.
Clinical measurements that demonstrate
greater reductions in clinical trials comparing
oral care products represent a major advantage
for evaluations.37 In the present investigation,
treatment differences between the fluoride paste
and the positive control dentifrices were
determined from the F-Statistic, as an outcome
measure. In both clinical studies, a large FStatistic was observed with the Jay Probe. Taken
together, the Jay Probe represents a technology
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platform with the potential for increased accuracy for
evaluating treatment outcomes in clinical studies.
In summary, clinical examinations for DH generally
include diverse hypersensitivity stimuli. This investigation
with the Jay Probe utilized several distinct stimuli, i.e. tactile
and air blast for objective DH evaluations along with VAS for
subjective patient assessment of DH. Observed consistently in
both clinical studies were improvements in each evaluated
DH parameter and VAS scores among subjects randomized to
either the potassium nitrate or the 8% arginine calcium
carbonate dentifrices. Significant correlations between Jay
Probe and all other DH evaluations in conjunction with
statistical sensitivity for treatment differences by this probe
highlight the utility of this technology in the clinical setting.
Finally, the usefulness of any DH evaluation must take
into account efficiency in the dental clinic. In this regard, the
Jay Probe represents a user-friendly next-generation platform.
The Jay Probe does not introduce calibration delays while
offering significant correlations with other DH evaluations.
Investigators acknowledge that improvements in clinical
evaluations are associated with reductions in instrument and
examiner associated factors.38 These observations will form a
basis for future evaluations of the Jay Probe in clinical
evaluations of DH treatments.
a.
b.
c.
d.
e.
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Clinical assessment of a new dentifrice with 8% arginine and calcium
carbonate on dentin hypersensitivity in an Indian population using a new
measuring device: The Jay Sensitivity Sensor Probe
ASHISH KAKAR, BDS, MSC, SERGE DIBART, DDS & KANUPRIYA KAKAR, BDS

ABSTRACT: Purpose: To compare a new tactile hypersensitivity testing device [Jay Sensitivity Sensor (Jay) Probe] to
three currently available methods of hypersensitivity testing: tactile hypersensitivity by the Yeaple probe, air blast (Schiff’s
Scale), and their overall hypersensitivity in the absence of any stimuli using the visual analog scores (VAS) during a clinical trial comparing the desensitizing potential of a dentifrice containing 8% arginine, calcium carbonate, and 1,000 ppm
MFP (Colgate Sensitive Pro-Relief; Test) against a commercially available fluoride dentifrice (Colgate Cibaca; Negative
control). Methods: This 8-week clinical study enrolled 100 adults with dentin hypersensitivity (DH) to evaluate the
desensitizing potential of a dentifrice with 8% arginine, calcium carbonate, and 1000 ppm MFP against a commercially
available fluoride dentifrice, on an Indian population. This study included a new DH testing device (Jay Probe) in addition to
the current three methods of dentin hypersensitivity testing. Subjects were randomly assigned a dentifrice and were
evaluated for DH after 2-week, 4-week and 8-week use of assigned dentifrice. Results: At the end of the 8-week period,
the results showed a significant improvement in dentin hypersensitivity in the Test group as compared to the Negative
control group. The mean tactile hypersensitivity scores at the 8-week examinations were 39.67 and 38.33 by the Yeaple
and Jay Probes, respectively, for the Test group and 15.72 and 15.00 for the Negative control group. These observations were
consistent with the other hypersensitivity examinations by air blast and VAS. (Am J Dent 2013;26 Sp Is B:13B-20B).
CLINICAL SIGNIFICANCE: The results demonstrated significantly greater relief from dentin hypersensitivity by the Test
dentifrice (Colgate Sensitive Pro-Relief) in comparison to the Negative control dentifrice (Colgate Cibaca). The results
also indicated that the Jay Probe is a valuable instrument in the clinician’s armamentarium to evaluate dentin
hypersensitivity.
: Dr. Ashish Kakar, Global Health Research Group, H 8 Masjid Moth, Gk-2, New Delhi 110048, India; Eashish@ghrg.org

Introduction
Dentin hypersensitivity (DH) afflicts large segments of the
population and is defined as a short pain arising from exposed
dentin in response to stimuli typically of a thermal, evaporative, tactile, osmotic or chemical nature.1 Exposure of the
dentin to the oral cavity resulting in pain are the symptoms
associated with DH.1-3 Open dentin tubules on exposed dentin
surfaces are common reasons for DH.4 DH is often observed
on the buccal cervical areas of canines and premolars.1-3
The hydrodynamic theory is widely accepted to explain
the pain associated with DH.1-3 According to this theory,
physical stimulation of the dentin surface can cause a rapid
displacement of the fluid within exposed, open dentin tubules,
which in turn mechanically stimulates underlying nerve
receptors near the dentin-pulp junction inducing pain. The
most common complaint from patients suffering with DH is
the painful response that occurs as a result of a cold stimulus
to the tooth.2
Desensitizing dentifrices offer one approach for patients to
alleviate the symptoms of DH. Because not all dentifrices “are
created equal” in terms of desensitizing capabilities, the
clinical assessment of the therapeutic outcomes resulting from
use of these dentifrices is subject to the methodologies used in
quantifying the effects of test stimuli under suitably controlled
conditions. These protocols are usually aimed at testing and
recording levels of hypersensitivity in teeth using three
methods: thermally controlled cold air stimulus, tactile
stimulus with an electronic pressure sensitive probe (Yeaple

:

Probea), and subjective responses.5 Among these methodologies, the tactile measurement of hypersensitivity is an
established and well documented procedure to quantify the
stimulus (force) required to elicit a sensitive response on a
tooth. This approach involves the application of a variable
stimulus (well quantified) which is gradually increased in
magnitude until the subject first experiences pain. With this
approach, the magnitude of the stimulation that elicits a
painful response is recorded, thereby quantifying the pain
threshold. With a variable stimulus, the subject is required to
identify when pain is first experienced. Current popular systems utilize electromagnetic force with a set millivoltage to
calculate these forces. Such a device is the Yeaple Probe,
which is well validated and has been used extensively in
dental research over the years.

A recently published patent6 (India Patent Application No
1680/DEL/2009 A) described the Jay Sensitivity Sensorb (Jay)
Probe (Model 2612), a new instrument for clinical testing of
DH. The goal of the present investigation was to compare the
Jay Probe to three current methods available for DH testing:
tactile hypersensitivity (Yeaple Probe), air blast hypersensitivity (Air Blast), and visual analog scores (VAS). This
was done, in parallel, during a clinical testing experiment
comparing the therapeutic outcomes of a Test dentifrice:
Colgate Sensitive Pro-Reliefc (8% arginine, calcium carbonate
and 1,000 ppm fluoride as sodium monofluorophosphate) and
a Negative control dentifrice: Colgate Cibacad (1,000 ppm
fluoride as sodium monofluorophosphate).
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Materials and Methods
Study population – This 8-week, single-center, parallel group,
double-blind, stratified and randomized clinical study was
conducted in New Delhi, India. Adults between the ages of
18-70 years were recruited via advertisement. Subjects were
required to be available for the study duration and sign an
informed consent form. Subjects in good health were required
to possess a minimum of two hypersensitive teeth, which
were anterior to the molars and demonstrated cervical
erosion/abrasion or gingival recession; and for which a tactile
stimulus-induced hypersensitivity score of 10 to 50 grams of
force (Yeaple Probe) and an air blast stimulus-induced
hypersensitivity score of 2 or 3 (Schiff Cold Air Sensitivity
Scale7) at the enrollment examination. Subjects who presented
any of the following conditions were excluded: gross oral
pathology, chronic disease, advanced periodontal disease,
treatment for periodontal disease (within the last 12 months),
or hypersensitive teeth with a mobility greater than one. Also
excluded from the study were subjects with teeth that had
extensive/defective restorations (including prosthetic crowns),
suspected pulpitis, caries, cracked enamel or that were used as
abutments for removable partial dentures. Other exclusion
criteria included pregnancy or lactation, those taking anticonvulsants, antihistamines, antidepressants, sedatives, tranquilizers, anti-inflammatory drugs, or daily analgesics within
1 month prior to the start of the study or who needed to start
taking these during the study. Subjects who had participated
in a desensitizing dentifrice study or who used a desensitizing
dentifrice within the last 3 months were not allowed to
participate in the study. Those with a history of allergy to the
test products, or allergies to oral care/personal care consumer
products or their ingredients, or subjects with existing medical
conditions, which precluded them from not eating and
drinking for periods up to 4 hours, were also excluded from
the study.
Test products – A dentifrice formulated with 8% arginine,
calcium carbonate, and 1,000 ppm fluoride as sodium monofluorophosphate (MFP) (Colgate® Sensitive Pro-Relief™),
was the Test dentifrice. A dentifrice formulated with 1,000
ppm fluoride as MFP (Colgate® Cibaca), served as the
Negative control. Both dentifrices were supplied in their
original packaging and overwrapped with a white label and
provided a unique code to mask the identity.
Study design – An ethics committee reviewed and approved
the study protocol prior to subject enrollment. The nature of
the study was explained to prospective subjects and those who
provided written informed consent were evaluated by a dentist
to determine study enrollment. Qualified participants with two
hypersensitive teeth that satisfied the tactile and air blast
hypersensitivity enrollment criteria were identified for evaluation throughout the study. Upon enrollment, subjects underwent a baseline clinical examination of oral soft and hard
tissue in conjunction with hypersensitivity assessments.
Subjects were randomly placed in parallel treatment groups
and provided with one of the dentifrices and a commercially
available toothbrush. Participants were instructed to use the
provided articles for oral hygiene and refrain from using any

other oral hygiene formulations for the next 8 weeks. Subjects
were recalled to the dental clinic after 2-, 4-, and 8-week use
of the provided dentifrices for post-treatment examinations
identical to those at baseline.
CLINICAL ASSESSMENTS
One clinical examiner completed all examinations for this
study. Subjects reported to the clinical facility having refrained from all oral hygiene procedures and chewing gum for
8 hours, and having refrained from eating and drinking for 4
hours prior to their examination. The following were evaluated during each examination.
Tactile hypersensitivity assessment (Yeaple Probe) – Tactile
hypersensitivity was assessed by use of the Model 200A
Electronic Force Sensing Probe. The probe is designed to
deliver a pre-set force when the tip is applied perpendicular to
the cervical labial surface8 of teeth. The application of this
probe for DH testing utilizes a #19 explorer tip at a pre-set
force measured in grams.
Teeth were evaluated for tactile hypersensitivity9,10 in the
following manner:
1. The subject was instructed to respond at the point where he/she
first experienced discomfort.
2. The explorer tip of the probe was applied to the buccal surface of
each hypersensitive tooth at the CEJ.
3. The explorer tip was stroked perpendicular to the tooth beginning at a pre-set force of 10 grams and increased by 10 gram
increments until the subject experienced discomfort, or until 50
grams of force was applied.

Subject-wise scores were calculated by averaging the
values measured on the two baseline-designated study teeth.
Higher scores on this index correspond to lower levels of DH.
Tactile hypersensitivity assessment (Jay Probe) – The Jay
Probe is a new instrument to assess tactile sensitivity, and its
application in clinical studies has been described recently.11 In
brief, this portable, pre-calibrated instrument features a
microprocessor and features a digital display of the applied
forces. Tactile sensitivity can be reported in terms of a
quantified (grams), reproducible force. Initially a preset force
of 10 grams is recommended. The explorer tip of the Jay
Probe is then placed on the buccal surface of the sensitive
tooth just apical to the cement-enamel junction (CEJ). The tip
is stroked perpendicular to the surface of the tooth. If no
discomfort is reported by the patient, the force is increased in
increments of 10 grams until the point at which the patient
indicates discomfort. If there is no response by 50 grams, the
tooth is deemed non-sensitive. This is similar to the Yeaple
probe with a few notable exceptions: (1) the tips are
disposable, (2) the display device is connected to a
microcontroller, and (3) the threshold force value is displayed
digitally.
Air blast hypersensitivity assessment – Teeth were evaluated
for air blast hypersensitivity in the following manner:
1. The evaluated tooth was isolated from the adjacent teeth (mesial
and distal) by the placement of the examiner’s fingers over the
adjacent teeth.
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2. Air was delivered from a standard dental unit air syringe at 60
psi (± 5 psi) and 70°F (± 3°F). The air was directed at the
exposed buccal surface of the evaluated tooth for 1 second from
a distance of approximately 1 cm.
3. The Schiff Cold Air Sensitivity Scale7 was used to assess subject
response to this stimulus. This scale is scored as follows:
0 = Subject does not respond to air stimulus;
1 = Subject responds to air stimulus but does not request
discontinuation of stimulus;
2 = Subject responds to air stimulus and requests discontinuation or
moves from stimulus;
3 = Subject responds to air stimulus, considers stimulus to be
painful, and requests discontinuation of the stimulus.

Subject-wise scores were calculated by averaging the
values obtained from the two baseline-designated study teeth.
Higher scores correspond to higher sensitivity.
Visual Analog Score (VAS) sensitivity scoring procedure –
Subjects were asked to rate their overall sensitivity in the
absence of any stimuli based on the VAS scoring procedure12
by placing a mark on a 10 centimeter line on a computer
touch screen.13 The distance of the mark from the “no pain”
end provided an estimate of the overall severity of pain
perceived by the subject:
1. VAS scale consists of a 10 centimeter line with two extreme
ends representing the limits of pain a subject may experience.
2. The left end represents no pain and the right side represents the
worst pain. On this scale, 0 represented “no pain/discomfort” and
10 “highest pain/discomfort”.
3. Patients were instructed to mark the degree of pain they
experienced on a computer touch screen containing the interval
scale (a line of 10 centimeters) so that he or she could not be
influenced by the previous results.

Clinical examination of oral soft and hard tissue – The dental
examiner visually examined the oral cavity and peri-oral area
using a dental light and dental mirror. This examination
included an evaluation of the soft and hard palate, gingival
mucosa, buccal mucosa, mucogingival fold areas, tongue,
sublingual and submandibular areas, salivary glands, and the
tonsilar and pharyngeal areas.
Statistical methods – Statistical analyses were performed
separately for each hypersensitivity assessment. Comparisons
of the treatment groups with respect to gender were performed
using a Chi-Square analysis and for age by an independent ttest. For each treatment group, within-treatment comparisons
of the baseline versus follow-up sensitivity scores were
performed using paired t-tests for each hypersensitivity
assessment. Comparisons between the treatment groups with
respect to baseline-adjusted hypersensitivity scores at the
follow-up examinations were performed using ANCOVAs.
All statistical tests of hypotheses were two sided, and
employed a level of significance of α= 0.05.

Results
One hundred (100) adults (29 men and 71 women) were
enrolled. Ninety-three (93) subjects (25 men and 68 women;
age range 21-67 years) complied with the protocol, and
completed the 8-week study (Table 1) with no significant
differences between treatment groups for demographic
characteristics by chi-square analysis (P> 0.05). Throughout

Table 1. Summary of age and gender for subjects who completed the clinical
study.
____________________________________________________________________________________________________

Number of subjects

_____________________________

Dentifrice

Male Female

Age

_____________________________________

Total

Mean

Range

45
48

33.11
35.79

21-51
22-67

____________________________________________________________________________________________________

1

Test
2
Negative control

16
9

29
39

____________________________________________________________________________________________________

1
2

Colgate Sensitive Pro-Relief: 8% arginine, calcium carbonate, and 1,000
ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.

Table 2. Baseline summary of tactile, air blast sensitivity, and visual analog
scores (VAS) for subjects who completed the 8-week clinical study.
____________________________________________________________________________________________________

Parameter

Dentifrice

3

n

(Mean + SD)

1

45
48

13.33 ± 4.26
13.85 ± 3.89

1

45
48

11.55 ± 3.16
12.81 ± 3.24

1

45
48

2.75 ± 0.37
2.48 ± 0.39

1

45
48

7.71 ± 1.27
7.28 ± 1.32

____________________________________________________________________________________________________

Tactile hypersensitivity
(Yeaple Probe)

Test
2
Negative control

Tactile hypersensitivity
(Jay Probe)

Test
2
Negative control

Air blast sensitivity

Test
2
Negative control

VAS

Test
2
Negative control

____________________________________________________________________________________________________

1
2
3

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000
ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
No statistically significant differences between the two treatment groups at
baseline with respect to mean tactile sensitivity or mean VAS.

the study there were no adverse events on the soft or hard
tissues of the oral cavity which could be attributed to the
products being used.
BASELINE DATA
Table 2 presents a summary of the hypersensitivity scores
during the baseline examination and includes averages from
each evaluation. Mean tactile hypersensitivity scores at
baseline were 13.33 and 11.55 (Yeaple Probe and Jay Probe
respectively) for subjects assigned to the Test group and 13.85
and 12.81 respectively for subjects assigned to the Negative
control group. The corresponding mean baseline air blast
hypersensitivity scores using Schiff scoring method were 2.75
for the Test group and 2.48 for the Negative control group.
The mean VAS baseline scores were 7.71 for the Test group
and 7.28 for the Negative control group. No statistically
significant differences were observed between treatment
groups with respect to baseline hypersensitivity scores.
2-WEEK DATA
Tactile hypersensitivity (Yeaple and Jay Probes)
Comparisons versus baseline – Mean tactile hypersensitivity
scores at the 2-week examinations were 24.33 and 23.77
(Yeaple Probe and Jay Probe respectively) for the Test group
and 14.89 and 13.64 for the Negative control group (Tables 3,
4). The percent changes from baseline were 82.5% and
105.8% by the Yeaple and Jay Probes, respectively for the
Test group and 7.5% and 6.5% for the Negative control
group. Both treatment groups demonstrated statistically
significant changes from baseline to the 2-week examination
(P< 0.05).
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Table 3. Summary of 2-week mean tactile sensitivity scores using the Yeaple Probe for subjects who completed the 8–week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

24.33 ± 5.28
14.89 ± 3.92

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

82.5
7.5

P< 0.05
P< 0.05

63.4

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm fluoride as sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of 2-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 2-week scores.
Difference between the 2-week mean scores for Test dentifrice expressed as a percentage of the baseline mean scores for the Negative control dentifrice. A
positive value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 4. Summary of 2-week mean tactile sensitivity scores using the Jay Probe for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

23.77 ± 5.65
13.64 ± 3.53

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

105.8
6.5

P< 0.05
P< 0.05

74.2

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 2-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline and 2-week scores.
Difference between the 2-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 5. Summary of 2-week mean air blast sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

1.76 ± 0.45
2.54 ± 0.38

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

35.9
-2.1

P< 0.05
P> 0.05

30.5

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 2-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 2-week scores.
Difference between the 2-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in air blast sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 6. Summary of 2-week mean visual analog scores (VAS) for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

5.24 ± 1.70
7.07 ± 1.36

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

31.9
2.9

P< 0.05
P> 0.05

25.8

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of 2-week scores relative to the baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 2-week scores.
Difference between the 2-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in VAS for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically
significant improvement in tactile hypersensitivity scores at the
2-week examinations by 63.4% and 74.2% by the Yeaple and
Jay Probes respectively (P< 0.05).
Air blast hypersensitivity (Schiff scores)
Comparisons versus baseline – The mean 2-week air blast
hypersensitivity scores were 1.76 for the Test group and 2.54

for the Negative control group (Table 5). The percent changes
from baseline were an improvement of 35.9% for the Test
group, which was statistically significant (P< 0.05). The
Negative control group demonstrated no significant change
from baseline (P> 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically significant 30.5% reduction in air blast hypersensitivity
scores at the 2-week examination (P< 0.05).
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Table 7. Summary of the 4-week mean tactile sensitivity scores using the Yeaple Probe for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment

n

Mean ± SD

Percent change

Sig.

Percent difference

Sig.

1

45
48

32.44 ± 6.36
15.41 ± 4.92

143.4
11.3

P< 0.05
P< 0.05

110.4

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 4-week sensitivity scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 8. Summary of the 4-week mean tactile sensitivity scores using the Jay Probe for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

3

4

Treatment

n

Mean ± SD

Percent change

Sig.

1

45
48

32.22 ± 6.35
14.58 ± 4.70

178.8
13.8

P< 0.05
P< 0.05

Between treatment comparison

__________________________________________________

5

6

Percent difference

Sig.

121.0

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing the baseline to 4-week scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 9. Summary of the 4-week mean air blast sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment

n

Mean ± SD

Percent change

Sig.

Percent difference

Sig.

1

45
48

1.22 ± 0.48
2.53 ± 0.43

55.6
-1.7

P< 0.05
P> 0.05

51.7

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 4-week scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in air blast sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

VAS score
Comparisons versus baseline – The mean 2-week VAS scores
were 5.24 for the Test group and 7.07 for the Negative control
group (Table 6). The Test group demonstrated a 31.9%
improvement from baseline which was statistically significant
(P< 0.05). The Negative control group demonstrated no
significant change from baseline (P> 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically significant reduction in VAS scores at the 2-week
examination by 25.8% (P< 0.05).
4-WEEK DATA

Tactile hypersensitivity (Yeaple and Jay Probes)
Comparisons versus baseline – The mean tactile hypersensitivity scores at the 4-week examinations were 32.44 and
32.22 (Yeaple Probe and Jay Probe, respectively) for the Test
group and 15.41 and 14.58 for the Negative control group
(Tables 7,8). The percent changes from baseline were 143.4%

and 178.8% by the Yeaple and Jay Probes respectively for the
Test group and 11.3% and 13.8% for the Negative control
group. Both treatment groups demonstrated statistically
significant changes from baseline to the 4-week examination
(P< 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically
significant improvement in tactile hypersensitivity scores of
110.4% and 121.0% by the Yeaple and Jay Probes,
respectively, at the 4-week examination (P< 0.05).
Air blast hypersensitivity (Schiff scores)
Comparisons versus baseline – The mean air blast
hypersensitivity scores at the 4-week examinations were 1.22
for the Test group and 2.53 for the Negative control group
(Table 9). The percent changes from baseline were a
statistically significant improvement of 55.6% for the Test
group (P< 0.05). The Negative control group demonstrated no
significant change from baseline (P> 0.05).
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Table 10. Summary of the 4-week mean visual analog score (VAS) for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

3.75 ± 1.62
7.04 ± 1.33

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

51.2
-3.2

P< 0.05
P> 0.05

46.7

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 4-week scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in VAS for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 11. Summary of the 8-week mean tactile sensitivity scores using the Yeaple Probe for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

39.67 ± 7.57
15.72 ± 4.12

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

Percent difference5

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

197.6
13.5

P< 0.05
P< 0.05

152.2

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5

6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 8-week scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 12. Summary of the 8-week mean tactile sensitivity scores using the Jay Probe for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

1

45
48

38.33 ± 7.83
15.00 ± 4.49

3

Percent change

4

Between treatment comparison

__________________________________________________

5

6

Sig.

Percent difference

Sig.

P< 0.05
P< 0.05

155.5

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

231.7
17.1

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 8-week scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in tactile sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a
statistically significant reduction in air blast hypersensitivity
scores of 51.7% at the 4-week examination (P< 0.05).
VAS score
Comparisons versus baseline – The mean 4-week VAS hypersensitivity scores were 3.75 for the Test group and 7.04 for the
Negative control group (Table 10). The percent changes from
baseline were a statistically significant improvement of 51.2%
for the test group (P< 0.05). The Negative control group
demonstrated no significant change from baseline (P> 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically significant reduction of 46.7% for VAS hypersensitivity scores at the 4-week examination (P< 0.05).
8-WEEK DATA
Tactile hypersensitivity (Yeaple and Jay Probes)

Comparisons versus baseline – The mean tactile hypersensitivity scores at the 8-week examinations were 39.67 and

38.33 (Yeaple Probe and Jay Probe, respectively) for the Test
group and 15.72 and 15.00 for the Negative control group
(Tables 11,12). The percent changes from baseline were
197.6% and 231.7% by the Yeaple and Jay Probes respectively for Test group and 13.5% and 17.1% for the Negative
control group. Both groups demonstrated statistically
significant changes from baseline to the 8-week examination
(P< 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically
significant improvement in tactile hypersensitivity scores of
152.2% and 155.5%, respectively, by the Yeaple and Jay
Probes, respectively (P< 0.05), at the 8-week examination.
Air blast hypersensitivity (Schiff scores)
Comparisons versus baseline – The mean 8-week air blast
hypersensitivity scores were 0.53 for the Test group and 2.51
for the Negative control group (Table 13). The Test group
demonstrated a statistically significant improvement of 80.6%
from baseline (P< 0.05). The Negative control group demonstrated no significant change from baseline (P> 0.05).

Dentin hypersensitivity and the Jay Probe 19B

American Journal of Dentistry, Vol. 26, Special Issue B, May, 2013

Table 13. Summary of the 8-week mean air blast sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

45
48

0.53 ± 0.62
2.51 ± 0.43

3

Percent change

4

Between treatment comparison

__________________________________________________

5

6

Sig.

Percent difference

Sig.

P< 0.05
P> 0.05

78.8

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1

Test
2
Negative control

80.6
0.9

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 8-week scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in air blast sensitivity scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 14. Summary of the 8-week mean visual analog scores (VAS) for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_________________________________________________

Treatment

n

Mean ± SD

45
48

2.04 ± 1.56
7.06 ± 1.20

3

Percent change

4

Between treatment comparison

__________________________________________________

5

6

Sig.

Percent difference

Sig.

P< 0.05
P> 0.05

71.1

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1

Test
2
Negative control

73.5
3.0

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores.
Significance of paired t-test comparing baseline to 8-week scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the baseline mean for the Negative control dentifrice. A positive
value indicates an improvement in VAS scores for the Test dentifrice relative to the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a
statistically significant reduction of 78.8% in air blast
hypersensitivity scores at the 8-week examination (P< 0.05).
VAS score
Comparisons versus baseline – The mean 8-week air VAS
scores were 2.04 for the Test group and 7.06 for the Negative
control group (Table 14). The percent changes from baseline
were a statistically significant improvement of 73.5% for the
Test group (P< 0.05). The Negative control group demonstrated no significant change from baseline (P> 0.05).
Comparison between treatment groups – Relative to the
Negative control group, the Test group exhibited a statistically significant 71.1% reduction in air blast hypersensitivity
scores at the 8-week examination (P< 0.05).

Discussion
The existing literature reports a prevalence for DH ranging
from 3-57%.3,4 This percentage goes up tremendously in the
periodontal patient, who has undergone surgical treatment,
reaching 72-98%.9 Interestingly enough, although DH is seen
daily in clinical practice, it is widely underreported and
undertreated.10 The reasons for this seem to be a certain level
of discomfort in the dental profession when it comes to
diagnosing and treating DH.10 Loss of enamel or cementum,
the presence of gingival recession may result in exposed
dentin. Loss of enamel or tooth structure occurs by attrition,
abrasion or erosion; whereas denudation of the root surface
can occur as a result of gingival recession, periodontal
treatment or improper brushing.11 Data on DH suggest that
large numbers of adults are affected by it globally.14 It is also

likely that the incidence of DH will increase because people
are retaining their teeth longer, living longer and are more
prone to seek periodontal treatment (scaling and root planing,
as well as periodontal surgery) which will result in gingival
recession and exposure of the underlying root surfaces.14
Currently, two main methods are used to treat DH: tubular
occlusion and blockage of nerve activity by means of direct
ionic diffusion, increasing the concentration of potassium ions
acting on the pulp nerve sensorial activity.14 The use of a
desensitizing dentifrice containing potassium salts for at-home
use is a somewhat effective method that requires approximately
2-4 weeks of application to discern improvements. If this
approach does not work, then an in-office treatment approach
aimed at obliterating the open dentin tubules, with varnishes or
precipitating agents, is implemented. A few years ago, a
technology using an essential amino acid, which can also be
found naturally in saliva and food, and an insoluble calcium
compound, calcium carbonate, emerged. This new technology
is commercially known as Pro-Argin™ technology.15
Arginine, an essential amino acid, was first isolated from a
lupin seedling extract in 1886 by the Swiss chemist Ernst
Schultze, and has been investigated as arginine bicarbonate
together with calcium carbonate for its ability to occlude
dentin tubules and reduce pain from DH.15 This technology
has been further developed by the Colgate-Palmolive
Company, resulting in a highly effective dentifrice containing
8% arginine, calcium carbonate and 1,450 ppm fluoride as
sodium monofluorophosphate.16 Several clinical studies have
shown this technology to be superior in treating DH as compared to benchmark commercial desensitizing dentifrices.16,17
This technology, now used to help with the treatment of DH,
works because the arginine molecule binds to the calcium
carbonate in the mouth and is attracted to the dentin surface
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and into the tubules where it triggers formation of a calciumand phosphate-rich “plug” that obliterates the open dentin
tubules, thereby repairing them, and hence decreases the
sensation of pain.
The aim of this study was to compare the desensitizing
efficacy of a test dentifrice formulated with 8% arginine,
calcium carbonate, and 1,000 ppm fluoride as MFP to a
control dentifrice formulated with 1,000 ppm fluoride as
MFP. This was done using a new method (Jay Probe) in
conjunction with the more classic evaluations that included
the Yeaple Probe for tactile hypersensitivity, air blast and
VAS scores for hypersensitivity
Subjects assigned the Test dentifrice demonstrated
significant reductions in DH in comparison to the subjects
assigned to the Negative control dentifrice. The mean tactile
hypersensitivity scores at the 8-week examinations were
39.67 and 38.33 (Yeaple Probe and Jay Probe respectively)
for the Test group and 15.72 and 15.00 for the Negative
control group. These findings were consistent with the other
examinations (air blast and VAS): mean 8-week air blast
hypersensitivity scores were 0.53 for the Test group and 2.51
for the Negative control group. The mean 8-week air VAS
scores were 2.04 for the Test group and 7.06 for the Negative
control group. These results indicate that the use of an 8%
arginine, calcium carbonate, and 1,000 ppm fluoride dentifrice leads to a more favorable outcome, in terms of desensitization. These results also indicate that the Jay Probe is a
valuable instrument in the clinician’s or researcher’s
armamentarium to evaluate dentin hypersensitivity.11
a.
b.
c.
d.

Yeaple Research, Pittsford, NY, USA.
Global Health Research Group, New Delhi, India.
Colgate-Palmolive Company, New York, NY, USA.
Colgate-Palmolive India, Powai, Mumbai, India.
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Measurement of dentin hypersensitivity with the Jay Sensitivity Sensor Probe
and the Yeaple Probe to compare relief from dentin hypersensitivity by
dentifrices
ASHISH KAKAR, BDS, MSC & KANUPRIYA KAKAR, BDS

ABSTRACT: Purpose: To compare relief from dentin hypersensitivity (DH) after use of dentifrices formulated with
potassium nitrate or fluoride. For the study, DH evaluations were conducted with the Jay Sensitivity Sensor Probe (Jay
Probe), a novel tactile hypersensitivity instrument, in conjunction with three other DH methods, i.e. Yeaple probe
(tactile), air blast, and the Visual Analog Scale (VAS). Methods: Adults (n= 100) who presented two teeth with DH and
met study criteria were enrolled for this double-blind, randomized, parallel, controlled clinical trial conducted in an
outpatient setting. DH evaluations at baseline were conducted by the tactile, air blast, and VAS methods. Subjects were
randomly assigned a dentifrice formulated with 5% potassium nitrate and 1,000 ppm fluoride (as sodium
monofluorophosphate) (Colgate Sensitive toothpaste; Test) or a commercially available fluoride dentifrice with 1,000
ppm fluoride as sodium monofluorophosphate (Colgate Cibaca toothpaste; Negative control). Subjects were recalled for
DH evaluations after 4 and 8 weeks of product use. Results: 85 subjects completed the entire study with evaluable
results. Both treatments resulted in significant reductions in DH from baseline to all recall visits. In comparison to the
Negative control, subjects in the Test group demonstrated significantly greater reductions for all DH evaluations at both
4 and 8 weeks (P< 0.05). Average tactile DH scores at week 8 for the Test and Negative control groups were 36.25 and
15.24 with the Yeaple probe and 35 and 12.43 with the Jay probe. Correspondingly, subjects in the Test group
demonstrated significantly greater reductions in air blast and VAS responses for DH than those in the Negative control
group (P< 0.05). (Am J Dent 2013;26 Sp Is B:21B-28B).
CLINICAL SIGNIFICANCE: Results demonstrated greater dentin hypersensitivity relief from a dentifrice formulated with
potassium nitrate than a fluoride toothpaste. These results also indicated that the Jay Sensitivity Sensor Probe is a
valuable instrument for evaluating tactile sensitivity in a clinical setting.
: Dr. Ashish Kakar, Global Health Research Group, H 8 Masjid Moth, Gk-2, New Delhi 110048, India; Eashish@ghrg.org

Introduction
Dentin hypersensitivity (DH) represents a common
condition reported to be as high as 57% in the general
population.1-3 Reports indicated an increase in the prevalence
of DH in recent decades. A variety of factors are attributed for
these observations, such as emphasis on preventive dentistry
resulting in more teeth retained into old age.4 In addition, DH
has been recognized as a common side effect of peroxidebased whitening products since it is believed that the peroxide
penetrates through the tooth to the pulp and causes a mild
inflammatory response of the pulp.5-7 Removal of tooth stain
could open dentin tubules and increase tooth sensitivity.7
Patients with DH report transient pain following exposure
of dentin to chemical, tactile or osmotic stimuli representing
the primary clinical symptoms.1-4 The literature contains
several theories to explain the pain associated with DH.
Among these theories, the hydrodynamic theory finds wide
acceptance.2 According to this theory, pain-causing stimuli
increase the outward flow of fluid in the dentin tubules that
lead to pressure change across the dentin, activating the
nerves at the pulp-dentin border or within the dentin tubules.
The stimulation occurs via a mechanoreceptor response that
distorts the pulp nerves.2-4
Treatments seek to prevent DH and reduce the recurrent
effects of external stimuli that cause pain. Currently two
approaches find wide use. The first approach occludes the
tubules and blocks the nerve activity by treating the tooth with

:

a physical or chemical agent that forms a layer that
mechanically occludes the dentin tubules and prevents pulp
fluid flow.8-9 A second option modifies or blocks pulp nerve
response with, for example, potassium ions, that may reduce
intradental nerve excitability by diffusing along the tubules
and raising the concentration of local extracellular potassium
ions, and therefore block intradental nerve function.3-4,10
The use of dentifrices containing various active
compounds to either block the hydrodynamic mechanism or
the neural response is a widely recognized treatment for
subjects with DH.11 Traditionally, fluorides have been used to
manage sensitivity by acting as a tubule blocker to control
pulp fluid flow.3 Subsequently, dentifrices containing 5%
potassium nitrate were introduced as effective desensitizers
when used daily as part of a regular oral hygiene regimen.12 It
is believed that potassium nitrate penetrates the tooth causing
a calming effect on the nerve by preventing the nerve from
repolarizing after it has depolarized in the pain cycle.13
In clinical studies, a dental examination is conducted on
prospective subjects to exclude tooth pain due to reasons
other than DH. Once tooth sensitivity is confirmed, a product
is clinically tested to determine if it is efficacious in reducing
dentin hypersensitivity. Various methods have been used in
clinical studies to evaluate the efficacy of agents to reduce
dentin hypersensitivity.14,15 These procedures include
subjective responses using a visual analog scale (VAS),
objective assessment utilizing a cold air stimulus (thermal
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Fig. 1. Jay Sensitivity Sensor Probe.

measurement) or an electronic pressure sensitive probe, such
as the Yeaple Probea (tactile measurement). The tactile measurement of sensitivity is an established, well-documented
and accepted procedure to quantify the stimulus required to
elicit a sensitive response on a tooth. A number of studies
utilizing the Yeaple probe have been reported in the
literature.16-18 However, there are certain limitations such as
tedious daily calibration, loosening of the probe tip during
evaluation, unit breakdown, dependency on operator and
ambient conditions.
A recent patent describes the Jay Sensitivity Sensor (Jay)
Probeb (Fig. 1), an instrument to evaluate tactile sensitivity in
clinical settings.19 Clinical evaluations with this probe have
been presented previously.20 Notable features of this instrument for improved clinical operations include a microprocessor controlled evaluation of force limits in pre-set
increments, audible beeps for each programmed force limit,
digital readout of the force eliciting patient responses, factory
calibration to preclude additional daily calibration and foot
control for operator’s ease.
This 8-week clinical study compared the new tactile
hypersensitivity testing device (Jay Probe) to three currently
available methods of hypersensitivity testing: tactile hypersensitivity by the Yeaple probe, air blast (Schiff’s Scale), and
their overall hypersensitivity in the absence of any stimuli
using the visual analog scores (VAS) during a clinical trial by
comparing the desensitizing potential of a dentifrice
containing 5% potassium nitrate to a commercially available
fluoride dentifrice.

Materials and Methods
This randomized, single-center, parallel group, double
blind clinical study was conducted in New Delhi, India after
ethics committee approval. The nature of the clinical study
was explained to adult male and female subjects from the
local area who completed an informed consent statement.
Subjects in generally good health and between the ages of 1870 years who had not undergone medical or dental treatments
(including surgeries) during the preceding 12 months were
scheduled for a clinical examination. Individuals with two
teeth anterior to the molars, that exhibited both tactile and
thermal sensitivity (a tactile sensitivity score up to 50 and a
thermal sensitivity score of at least 2) and demonstrating cer-
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vical erosion/abrasion or gingival recession, and cervical
margins that were calculus free were enrolled. Exclusion
criteria included pregnancy, chronic or systemic diseases,
dental prostheses, those requiring antibiotic pre-medication
prior to dental treatment, rampant caries and periodontal
disease. Other reasons for study exclusion included subjects
on prescription medication, allergies to oral hygiene formulations and those who had used desensitizing toothpastes in the
3 months prior to study enrollment.
Eligible subjects were randomized to receive either a
commercially-available dentifrice containing 5% potassium
nitrate and 1,000 ppm sodium monofluorophosphate (Colgate®
Sensitivec toothpaste; Test) or a commercially available
dentifrice containing 1,000 ppm sodium monofluorophosphate
(Colgate® Cibacac toothpaste; Negative control). Dentifrices
were obtained from commercial sources, overwrapped with a
white label and provided a unique code. Product codes were
not identified until the conclusion of the study. Subjects
underwent a baseline clinical evaluation of tactile, air blast
and VAS hypersensitivity and provided their assigned study
dentifrice and a soft-bristled toothbrush; they were instructed
to perform twice daily oral hygiene with the provided articles
for the next 8 weeks and refrain from using any other items
for oral hygiene for the duration of the study.
Subjects were recalled after 4- and 8-week use of the
assigned materials for follow-up examinations of tactile, air
blast and VAS hypersensitivity of the baseline-designated
sensitive teeth. Examinations of the oral soft and hard tissues
were also performed at these follow-up visits. One dental
examiner performed all examinations using the same
procedures as employed at baseline.
CLINICAL SCORING PROCEDURES
Tactile sensitivity – Yeaple Probe – Tactile sensitivity was
assessed using the Yeaple Probe (Model 200A Electronic
Force Sensing Probe) utilizing a #19 explorer tip.21,22 The
probe was calibrated at least once daily. Teeth which had been
identified by the subject as sensitive and which had
demonstrated accompanying abrasion, erosion, and/or
gingival recession were evaluated by stroking the probe
across the buccal surface at the CEJ, perpendicular to the
tooth. The pre-set force exerted by the probe was initially set
to 10 grams, and was progressively increased in 10 gram
increments until the subject first reported experiencing
discomfort. At each examination for sensitivity, the testing for
tactile sensitivity preceded the testing for thermal sensitivity.
At the baseline examination for sensitivity, any tooth for
which no indication of discomfort had been elicited upon
application of a 50 gram force was deemed to be nonsensitive and was ineligible for further inclusion in the study.
For each examination, a subject-wise score for tactile
sensitivity was obtained by taking the average of the tactile
sensitivity scores obtained from the two baseline-designated
sensitive teeth.
Tactile sensitivity – Jay Probe – Tactile sensitivity was also
assessed using the Jay Probe. Teeth which had been identified
by the subject as sensitive and which had demonstrated
accompanying abrasion, erosion, and/or gingival recession
were evaluated by stroking the explorer tip of the Jay Probe
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Fig. 2. Subject flow chart: 142 subjects were screened for study entry. One hundred were entered in study. Eighty-five
completed the entire study.

just apical to the cemento-enamel junction (CEJ) perpendicular to the tooth. The pre-set force exerted by the probe was
initially set to 10 grams, and was progressively increased in
10 gram-increments until the subject first reported experiencing discomfort. At each examination for sensitivity,
the testing for tactile sensitivity preceded the testing for
thermal sensitivity. At the baseline examination for sensitivity, any tooth for which no indication of discomfort had
been elicited upon application of a 50 gram-force was deemed
to be non-sensitive and was ineligible for further inclusion in
the study. For each examination, a subject-wise score for
tactile sensitivity was obtained by taking the average of the
tactile sensitivity scores obtained from the two baselinedesignated sensitive teeth.
Air blast sensitivity – Thermal sensitivity was assessed as
previously described.23 The tested tooth was isolated from the

adjacent distal and mesial teeth by the placement of the
examiner’s fingers over those teeth. The subject’s response to
the air blast was recorded using the Schiff Cold Sensitivity
Scale,23 and scored as follows:
0 = Tooth/subject does not respond to air stimulus;
1 = Tooth/subject responds to air stimulus, but does not request
discontinuation of stimulus;
2 = Tooth/subject responds to air stimulus, and requests discontinuation or moves from stimulus;
3 = Tooth/subject responds to air stimulus, considers stimulus to be
painful, and requests discontinuation of the stimulus.

At each examination for sensitivity, the testing for thermal
sensitivity was performed approximately 5 minutes after the
testing for tactile sensitivity. For each examination, a subjectwise score for thermal sensitivity was obtained by taking the
average of the thermal sensitivity scores obtained from the
two baseline-designated sensitive teeth.
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Table 1. Summary of age and gender for subjects who completed the clinical
study.
____________________________________________________________________________________________________

Number of subjects

Dentifrice

_____________________________

_____________________________________

Male Female

Mean ± SD

Total

Test

Negative control

2

Range

9

35

44

34.88 ± 6.3

23-48

7

34

41

33.04 ± 5.8

18-46

____________________________________________________________________________________________________

1
2

____________________________________________________________________________________________________

Age

____________________________________________________________________________________________________

1

Table 2. Summary of baseline tactile and air blast sensitivity scores for
subjects who completed the 8-week clinical study.

Colgate Sensitive: 5% potassium nitrate; 1,000 ppm
monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.

sodium

Visual analog scale (VAS) for sensitivity – Subjects were
asked to rate their perception of sensitivity to hot/cold food
and drink, air, tooth brushing and sweet/sour food on a
standardized 10 cm VAS where one end represented no pain
(0) and the other end represented the worse pain (10).15
Subjects were asked to mark the degree of pain they
experienced on a computer program, Visual Assessment
Scoring Software V.1.0,b containing the interval scale (a line
of 10 cm).24 Data from the VAS was recorded by measuring
the distance between the zero point and the indication marked
by the subject to a precision of 0.01 mm. The same
procedures were utilized at 4 and 8 weeks.
Oral soft and hard tissue assessment – At the baseline, 4week and 8-week examinations, the dental examiner visually
examined the oral cavity and peri-oral area using a dental
light and dental mirror. This examination included an
assessment of the soft and hard palatal mucosa, gingival
mucosa, buccal mucosa, mucogingival fold areas, tongue,
sublingual area, submandibular area, salivary glands, and
tonsilar and pharyngeal areas to evaluate any adverse events.
Subjects were interviewed for adverse events during each
recall visit.
STATISTICAL METHODS
Statistical analyses were performed separately for each
dentin hypersensitivity evaluation. Within treatment comparisons of baseline scores to scores at each follow up visit were
conducted by paired t-tests. An ANCOVA compared posttreatment hypersensitivity scores with the corresponding baseline score as a covariate. All statistical tests were two-sided and
employed a level of significance of α= 0.05.

Results
One hundred forty-two adults were evaluated for study
entry (Fig. 2). One hundred subjects (25 males and 75
females) were randomized into the two treatment groups.
Eighty-five subjects (16 males and 69 females) completed the
8-week study and a summary of their demographic features is
shown in Table 1. Chi-square analyses indicated no significant differences in demographics between the two treatment
groups (P> 0.05). Reasons for subjects leaving the study were
due to family problems or inability to meet study schedules.
Throughout the study, no adverse effects of the oral soft or
hard tissues of the oral cavity were observed by the examiner
or reported by the subjects.
Baseline data – A summary of the mean baseline sensitivity
scores for both treatment groups is shown in Table 2. Mean
Yeaple and Jay Probe scores were 12.32 and 11.02, respec-

Baseline summary

__________________________

Parameter

Dentifrice

n

(Mean ± SD)

1

44
41

12.32 ± 3.97
13.78 ± 3.99

1

____________________________________________________________________________________________________

Yeaple Probe
Tactile hypersensitivity

Test
2
Negative control

Jay Probe
Tactile hypersensitivity

Test
2
Negative control

44
41

11.02 ± 2.55
11.56 ± 2.76

Test
2
Negative control

44
41

2.84 ± 0.32
2.69 ± 0.37

44
41

7.72 ± 0.88
7.71 ± 0.96

Air blast hypersensitivity
VAS

1

1

Test
2
Negative control

____________________________________________________________________________________________________

1
2
3

Colgate Sensitive: 5% potassium nitrate; 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
No statistically significant differences between the two treatment groups at
baseline with respect to mean tactile sensitivity, mean air blast sensitivity
scores, or mean visual analog scores (P> 0.05).

tively, for subjects in the Test group and 13.78 and 11.56,
respectively, for subjects in the Negative control group. Mean
air blast scores for the Test and Negative control groups were
2.84 and 2.69, respectively, while the VAS for the Test and
the Negative control groups were 7.72 and 7.71, respectively.
No significant differences were observed between the
treatment groups for baseline sensitivity parameters by any
scoring method.
4-WEEK DATA
Tactile sensitivity – Tactile sensitivity scores after 4 weeks of
product use by the Yeaple and Jay Probes are shown in Table
3. Mean 4-week Yeaple and Jay scores were 19.77 and 18.86,
respectively, for subjects in the Test group and 14.14 and
12.07, respectively, for subjects in the Negative control group.
These scores were significantly different from their corresponding baselines (P< 0.05). Percent changes from baseline
for the Yeaple and Jay Probes were 60.6% and 71.1%,
respectively, for the Test group and 2.6% and 4.4%, respectively, for the Negative control group. Relative to the
Negative control group, the Test group exhibited significant
improvements in tactile sensitivity responses after 4 weeks of
product use in Yeaple (39.7%) and Jay (56.2%) at the 4-week
evaluation (P< 0.05).
Air blast sensitivity – Table 4 presents a summary of the mean
air blast scores measured after 4 weeks of product use. Mean
scores for the Test and Negative control groups were 2.1 and
2.56 respectively and corresponded to percentage changes of
26.0% and 4.9% respectively from their corresponding
baselines, which were statistically significant (P< 0.05).
Relative to the Negative control group, the Test group
exhibited a significant improvement (17.9%) in mean scores
at the 4-week examination (P< 0.05).
VAS scores – A summary of the VAS scores after 4 weeks of
product use is shown in Table 5. VAS scores for the Test and
Negative control groups were 5.70 and 7.37, respectively and
were significantly different from their corresponding
baselines (P< 0.05). The Test and Negative control groups
demonstrated a 26% and 4.7% improvement from their
baselines. Relative to the Negative control group, the Test
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Table 3. Summary of 4-week tactile hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_____________________________________________________

Treatment

3

4

Between treatment comparison

__________________________________________________

5

Percent difference

Sig.

6

n

Mean ± SD

Percent change

Sig.

1

44
41

19.77 ± 3.73
14.14 ± 3.85

60.63
2.66

P< 0.05
P< 0.05

39.7

P< 0.05

1

44
41

18.86 ± 3.55
12.07 ± 2.95

71.1
4.43

P< 0.05
P< 0.05

56.2

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Yeaple Probe

Test
2
Negative control

Jay Probe

Test
2
Negative control

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week scores relative to baseline. A positive value indicates an improvement in tactile sensitivity scores at the 4-week examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the 4-week mean for the Negative control dentifrice. A positive
value indicates a greater improvement in tactile sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 4. Summary of 4-week air blast hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_____________________________________________________

3

4

Treatment

n

Mean ± SD

Percent change

Sig.

1

44
41

2.10 ± 0.28
2.56 ± 0.39

26.0
4.9

P< 0.05
P< 0.05

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
Negative control2

17.9

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2

3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change exhibited by the 4-week scores relative to baseline. A positive value indicates an improvement in air blast sensitivity scores at the 4-week
examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the 4-week mean for the Negative control dentifrice. A positive
value indicates a greater improvement in air blast hypersensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 5. Summary of 4-week VAS hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_____________________________________________________

3

4

Treatment

n

Mean ± SD

Percent change

Sig.

1

44
41

5.70 ± 1.23
7.37 ± 1.22

26.0
4.7

P< 0.05
P< 0.05

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
Negative control2

22.6

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change exhibited by the 4-week mean relative to baseline. A positive value indicates an improvement in VAS scores at the 4-week examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week scores for the Test dentifrice expressed as a percentage of the 4-week mean for the Negative control dentifrice. A positive
value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 6. Summary of 8-week tactile hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

_____________________________________________________

Treatment

n

Mean + SD

1

44
41

36.25 ± 5.92
15.24 ± 4.32

1

44
41

35.00 ± 5.5
12.43 ± 3.2

3

Percent change

4

Between treatment comparison

__________________________________________________

5

6

Sig.

Percent difference

Sig.

194.4
10.6

P< 0.05
P< 0.05

137.8

P< 0.05

217.5
7.5

P< 0.05
P< 0.05

181.3

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Yeaple Probe

Test
2
Negative control

Jay Probe

Test
2
Negative control

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change exhibited by the 8-week mean relative to the baseline. A positive value indicates an improvement in tactile sensitivity scores at the 8-week
examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the 8-week mean for the Negative control dentifrice. A positive
value indicates a greater improvement in tactile sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.
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Table 7. Summary of 8-week air blast hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

3

4

Treatment

n

Mean ± SD

Percent change

Sig.

1

44
41

1.1 ± 0.46
2.5 ± 0.35

61.2
5.4

P< 0.05
P< 0.05

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

56.7

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change exhibited by the 8-week mean relative to the baseline. A positive value indicates an improvement in air blast sensitivity scores at the 8-week
examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the 8-week mean for the Negative control dentifrice. A positive
value indicates a greater improvement in air blast hypersensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 8. Summary of 8-week VAS hypersensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

______________________________________________________

3

4

Treatment

n

Mean ± SD

Percent change

Sig.

1

44
41

4.18 ± 1.57
7.54 ± 1.25

45.8
2.5

P< 0.05
P< 0.05

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

44.6

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive: 5% potassium nitrate and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change exhibited by the 8-week mean relative to the baseline. A positive value indicates an improvement in VAS scores at the 8-week examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week scores for the Test dentifrice expressed as a percentage of the 8-week mean for the Negative Control dentifrice. A positive
value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

group exhibited a significant improvement (22.6%) in VAS
scores after 4 weeks of product use (P< 0.05).
8-WEEK DATA
Tactile sensitivity – A summary of the mean tactile sensitivity
scores by the Yeaple and Jay Probes measured after 8 weeks
of product use is shown in Table 6. Yeaple and Jay scores
were 36.25 and 35.0, respectively, for subjects in the Test
group and 15.24 and 12.43, respectively, for subjects in the
Negative control group. Percentage changes for the Yeaple and
Jay Probes were 194.4% and 217.5%, respectively, for the Test
and 10.6% and 7.5%, respectively, for the Negative control
group from their corresponding baselines, which were all significantly different (P< 0.05). Relative to the Negative control
group, the Test group exhibited significant improvements in
Yeaple (137.8%) and Jay responses (181.3%) at the 8-week
evaluation (P< 0.05).
Air blast sensitivity – Table 7 presents a summary of the air
blast scores after 8 weeks of product use. Mean air blast
scores for the Test and Negative control groups were 1.1 and
2.5 respectively and were significantly different from their
corresponding baselines (P< 0.05). Percentage changes from
baseline for the Test and Negative control groups were 61.2%
and 5.4% respectively. Relative to the Negative control, the
Test group exhibited a significant improvement (56.7%) in
mean air blast sensitivity scores after 8 weeks of product use
(P< 0.05).
VAS scores – A summary of the VAS scores after 8 weeks of
product use is shown in Table 8. Mean VAS scores for the
Test and Negative control groups were 4.18 and 7.54 respec-

tively and were significantly different from their corresponding baselines (P< 0.05). From their corresponding
baseline, the Test and Negative control groups demonstrated a
45.8% and 2.5% improvement respectively. Relative to the
Negative control group, the Test group demonstrated a
significant improvement (44.6%) in mean VAS scores after 8
weeks of product use (P< 0.05).

Discussion
The clinical symptoms of DH are widely reported from
many populations signifying a common condition.1,2 Available in the literature are studies that seek to manage subjects
with sensitivity and evaluate treatment protocols representing
an important area for research.2,4,10,15 A significant component
of studies evaluating DH treatments are the clinical evaluations of the subjects enrolled in the study.15,25-28 Common
procedures for DH measurements determine the stimulus
intensity required to elicit pain (stimulus-based assessment) or
evaluate the pain produced by a stimulus (response-based
assessment). Stimulus-based methods usually involve the
measurement of a pain threshold while response-based methods
involve the estimation of pain severity. Approaches that
clinically evaluate dentin hypersensitivity generally rely on
both a stimulus-based assessment and a response-based
assessment.15,23 In the response-based method, an air blast
evaluates the subject’s response to a constant stimulus. In a
stimulus-based method, a probe is used to vary the intensity of
tactile pressure applied to the tooth. The subject’s response i.e.
pain threshold remains a constant for this evaluation. While any
stimulus-based or response-based approach is acceptable, it is
important to include stimuli that are physiologically relevant,
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can be reproducibly applied, and are recognized as scientifically valid. The inclusion of an evaluation of changes in the
individual’s perception of sensitivity using the VAS scale offers
an additional perspective for a response based assessment.
Among the various stimuli that lead to dentin pain, not all
are suited for quantifying dentin hypersensitivity. Tactile, cold
and air stimuli are common since these are controllable and
physiologically relevant. Investigators recommend the use of
at least two hydrodynamic stimuli with the least severe
stimuli applied first.26-28 The interval between stimulus applications needs to be of sufficient duration to minimize interactions between stimuli with the exact time varying depending
on the stimuli.
Described widely in the literature are studies utilizing the
Yeaple Probe for evaluating tactile sensitivity responses in
clinical studies. Despite its extensive use, investigators
observe limitations for the Yeaple probe such as daily calibration,16 which could be tedious, loosening of the probe tip
during evaluation, unit breakdown, dependency on operator
and ambient conditions during examinations. In this singlecenter, parallel group, double blind design clinical study, the
Yeaple Probe and the new Jay Probe were used to evaluate the
tactile sensitivity of two dentifrices, a dentifrice formulated
with potassium nitrate and a negative control dentifrice with
fluoride. Notable features of the Jay Probe include a
microprocessor controlled evaluation of force limits in pre-set
increments, audible beeps for each programmed force limit,
digital readout of the force eliciting patient responses, factory
calibration to preclude additional daily calibration and foot
control for operator’s ease. The present study also included an
assessment of dentin hypersensitivity using air blast and the
visual analog scale.15,23
The duration of this clinical study was 8 weeks representing
a period reported in the DH literature to evaluate the effects of
potassium nitrate. Recall visits were conducted after 4 and 8
weeks use of treatments to allow two separate evaluations of
the population after use of the assigned treatments. This feature
allowed a determination of improvements over time for each
treatment while reducing the magnitude of placebo effects.
Other design features of this study included randomization of
subjects to the two treatment groups. This step homogenized
the baseline scores of recruited subjects and balanced these
responses within each group. Consistent with procedures
commonly accepted in DH studies, a control toothpaste was
included as a treatment in this study.
The results showed that subjects in both dentifrice groups
demonstrated statistically significant (P< 0.05) reductions in
dentin hypersensitivity from baseline to the 4- and 8-week
post-treatment evaluation. Compared to subjects provided the
negative control dentifrice, subjects provided the test toothpaste exhibited significantly greater reductions in dentin
hypersensitivity scores at both the 4- and 8-week evaluations
(P< 0.05). Mean tactile hypersensitivity scores after 8 weeks
of test product use were 36.25 (Yeaple Probe) and 35.0 (Jay
Probe). The mean tactile hypersensitivity scores after 8 weeks
of negative control product use were 15.24 (Yeaple Probe)
and 12.43 (Jay Probe). Subjects assigned to the test dentifrice
also exhibited significantly greater reductions in air blast and
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VAS scores after 4 and 8 weeks of product use as compared
to those using the negative control dentifrice (P< 0.05).
Furthermore, improvements in the tactile hypersensitivity as
measured by the Yeaple and Jay Probes were similar at each
recall evaluation. These observations support the utility of the
Jay Probe in routine clinical use.
In summary, the present results demonstrate that a dentifrice containing 5% potassium nitrate and 1,000 ppm sodium
monofluorophosphate (Colgate Sensitive toothpaste) provides
greater relief from dentin hypersensitivity when compared to
a negative control dentifrice containing 1000 ppm sodium
monofluorophosphate (Colgate Cibaca toothpaste). The
results also indicated that a new tactile hypersensitivity
instrument (Jay Probe) is a valuable instrument to evaluate
tactile dentin hypersensitivity.
a.
b.
c.

Yeaple Research, Pittsford, NY, USA.
Global Health Research Group, New Delhi, India.
Colgate-Palmolive India, Powai, Mumbai, India.
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A comparison of dentifrices for clinical relief from dentin hypersensitivity
using the Jay Sensitivity Sensor Probe
SHASHIKANTH HEGDE, BDS, MDS, B.H. SRIPATHI RAO, BDS, MDS, RAVISH CHANDER KAKAR, BDS, MDS
& ASHISH KAKAR, BDS, MSC

ABSTRACT: Purpose: To evaluate the clinical relief from dentin hypersensitivity among subjects provided with a
dentifrice formulated with 8% arginine, calcium carbonate and 1,000 ppm fluoride [sodium monofluorophosphate
(MFP)] in comparison to those issued a commercially available dentifrice containing 1,000 ppm fluoride [as sodium
monofluorophosphate (MFP)]. Clinical evaluations for hypersensitivity were performed with a novel tactile
hypersensitivity measuring instrument – the Jay Sensitivity Sensor (Jay) Probe – in conjunction with evaporative
triggers by air blast (Schiff scale) and Visual Analog Scores (VAS). Methods: Qualified adults from the Mangalore,
India area who presented two teeth with dentin hypersensitivity were enrolled for this double-blind, randomized,
parallel, controlled clinical trial conducted in an outpatient clinical setting. At baseline, dentin hypersensitivity was
evaluated by the Jay Probe (tactile), air blast and VAS methods. Subjects were randomly issued a study dentifrice and
instructed to brush their teeth for 1 minute twice daily with the provided dentifrice. Clinical evaluations for
hypersensitivity were repeated after 2, 4 and 8 weeks of product use. Results: 86 subjects (35 males and 51 females)
complied with the study protocol and completed the entire study. At each recall visit, both treatment groups
demonstrated significant reductions in dentin hypersensitivity from their corresponding baselines (P< 0.05). Subjects
assigned the 8% arginine, calcium carbonate and 1,000 ppm fluoride dentifrice demonstrated statistically significant
reductions in responses to tactile stimuli, air blast, and VAS responses in comparison to those using the dentifrice
containing 1,000 ppm fluoride after 2, 4, and 8 weeks, respectively. (Am J Dent 2013:26 Sp Is B:29B-36B).
CLINICAL SIGNIFICANCE: A dentifrice formulated with arginine and calcium carbonate demonstrated significantly
better relief from dentin hypersensitivity in comparison to a fluoride dentifrice. Results indicated that the Jay Sensitivity
Sensor Probe offered advantages for evaluating tactile sensitivity in the clinical setting.
: Dr. Ashish Kakar, Global Health Research Group, H 8 Masjid Moth, Gk-2, New Delhi 110048, India; Eashish@ghrg.org

Introduction
Dental practitioners frequently report patients with clinical
symptoms of dentin hypersensitivity (DH) in their clinical
practice. Common symptoms of DH include a short sharp
pain from the exposed dentin in response to stimuli which
cannot be attributed to other dental defects or pathology.1 5
Stimuli that induce pain include thermal (hot and cold),
evaporative, osmotic or chemical triggers. Several studies
have reported the prevalence of DH to range between 2-57%
in routine practice with a higher incidence following periodontal therapy.3,6-9 While clinical symptoms of DH are
reported among adolescents, higher rates are common among
adults with a higher occurrence in females than males.
Gingival recession is a major predisposing factor for DH and
occurs more frequently on exposed root surfaces of canines,
incisors and premolars.
Among the various theories proposed to explain the causes
of DH, the hydrodynamic theory by Brännström et al10-12 finds
wide acceptability. According to this theory, physical stimulation of the dentin surface can cause a rapid displacement of
the fluid within the exposed, open dentin tubules, which in
turn mechanically stimulates the underlying nerve receptors to
induce pain. Histologically, dentin contains thousands of
microscopic tubular structures that radiate from the exterior
surface to the pulp chamber. These tubules are typically 0.5-2
micrometers in diameter and widen as they reach the pulp
chamber. Changes in the flow of the plasma like biological

:

fluid present in the dentin tubules triggers the mechanoreceptors present on nerves located at the pulpal aspect,
eliciting a pain response. The degree of pain varies among
patients and can range from minor to chronic discomfort.5
Exposure of dentin surfaces to the oral environment initiates
the clinical symptoms of DH and it is important to rule out
other conditions with similar symptoms such as dental caries,
split tooth and fractured restorations, when diagnosing DH.6,13
Conventional approaches to treat DH include those that
occlude dentin tubules or block nerve activity. For tubular
occlusion, the tooth is treated with a physical or chemical
agent to form a layer that mechanically occludes the dentin
tubules and prevents pulp fluid flow thereby decreasing the
sensitivity.14,15 Treatments of the teeth with agents that reduce
nerve depolarization suppress the sensation of pain.16,17
Occluding agents are available in products that can be applied
professionally in a dental clinic and in those that can be used
by the patients at home. Nerve blocking activity is attributed
to potassium salts found in commercially available dentifrices. Potassium-based dentifrices decrease the excitability of
intra-dental nerves after gradual penetration of the potassium
ion into the dentin tubule.
Spontaneous occlusion of open dentin tubules to mimic
the natural desensitizing processes represents an ideal treatment option. Kleinberg et al18 developed a dentin sensitivity
treatment consisting of 8% arginine, bicarbonate and calcium
carbonate. Their approach mimics saliva’s natural process of
plugging and sealing the open dentin tubules. Results from
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Fig. 1. Jay Sensitivity Sensor Probe.

clinical studies using this approach have shown the instant
and long lasting relief after a single application of the product.
Various methods have been described to evaluate the clinical effectiveness of dental formulations.19-24 These include
assessments utilizing a cold air stimulus19,20 or response to a
tactile stimulus20-22 using an electronic pressure sensitive
probe (Yeaplea probe) and a visual analog scale (VAS).20
Among these methods, the tactile measurement of sensitivity
is an established and well documented procedure to quantify
the stimulus required to elicit a sensitive response on a tooth.
A number of studies utilizing the Yeaple probe have been
reported in literature.19-22 However, limitations of efficiency
seen with the Yeaple probe include tedious daily calibration,
loosening of probe tip during evaluation, unit breakdown,
dependency on operator and the effects of ambient conditions
during examinations.
Figure 1 shows the Jay Sensitivity Sensor Probeb (Jay
Probe), a new instrument to evaluate tactile sensitivity in a
clinical setting that has been described recently.22,25 Several
noteworthy features of this instrument include a microprocessor-controlled evaluation of force limits in pre-set
increments. Other features for improved clinical operations
include audible beeps for each programmed force limit, digital
readout of the force eliciting patient responses, factory calibration to preclude additional calibrations and foot controls
represent enhancements for the operator.
The current clinical investigation evaluated relief from DH
after use of a dentifrice formulated with 8% arginine, calcium
carbonate and 1,000 ppm fluoride [sodium monofluorophosphate (MFP); Colgate® Sensitive Pro-Relief™ dentifricec]
and a commercially available dentifrice with 1,000 ppm fluoride [sodium monofluorophosphate (MFP); Colgate® Cibacad].
Subjects were evaluated for DH by the Jay Probe in conjunction with air blast and VAS responses over the course of
the study.

Materials and Methods
STUDY DESIGN
The study was a single-center, single-examiner, randomized, double-blind, parallel group design with a duration of 8
weeks, conducted at the Department of Periodontics,
Yenepoya Dental College, Mangalore, India after the study

protocol was approved by the ethics committee. Prospective
subjects with a history of tooth hypersensitivity seeking
treatment at the Department of Periodontics, Yenepoya Dental
College, Mangalore, India, who completed a written informed
consent were evaluated for study enrollment. Adults of either
gender (18-70 years) in good general health, who presented
two sensitive teeth anterior to the molars that exhibited
responses to tactile stimuli as defined by a score between 1050 grams of force and air blast stimulus as defined by a score
of 2 or 3 on the Schiff cold air sensitivity scale were assessed
for study eligibility.
Subjects presenting sensitive teeth with mobility greater
than one, teeth with extensive/defective restorations and those
using desensitizing therapy within the past three months were
excluded. Also excluded were those with crowned teeth,
spontaneous bleeding, severe gingivitis, gross oral pathology,
chronic disease, advanced periodontal disease or those who
had received treatments for periodontal disease within the past
12 months. Other exclusion criteria included subjects prescribed anticonvulsants, antihistamines, antidepressants, sedatives, tranquilizers, anti-inflammatory or analgesic drugs.
Women who were pregnant or lactating and individuals with
allergies to oral care products or had participated in any other
clinical study in the preceding 3 months were excluded.
Qualified subjects who met study criteria were enrolled
and randomized into two treatment groups and provided one
of the following study treatments: 8% arginine and 1,000 ppm
sodium monofluorophosphate (MFP) in a calcium carbonate
base (Colgate Sensitive Pro-Relief dentifrice; Test) and a commercially available dentifrice with 1,000 ppm MFP, Colgate
Cibaca dentifrice; Negative control). All dentifrices were
coded and supplied in white over-wrapped tubes. Subjects
were provided a soft-bristled toothbrush and instructed to
brush their teeth with the provided dentifrice and toothbrush
for 1 minute, twice daily (morning and evening), for the next
8 weeks and refrain from using any other oral hygiene
formulations for the study duration.
After 2-, 4-, and 8-week use of the provided dentifrice,
subjects returned for follow-up evaluations. Subjects arrived
at the dental clinic having refrained from all oral hygiene
procedures, from chewing gum and from eating, drinking or
smoking for 4 hours prior to their scheduled examination.
Evaluations of DH were performed by the same dental
examiner using the procedures employed at baseline along
with a clinical examination of the oral hard and soft tissues.
CLINICAL EVALUATIONS
Tactile hypersensitivity assessment – The Jay Probe was used
for tactile hypersensitivity assessment with responses recorded in terms of a quantified (grams), reproducible force.
Teeth which had been identified by the subject as sensitive
and which had demonstrated accompanying abrasion, erosion
and/or gingival recession were evaluated by stroking the
explorer tip of Jay Probe just apical to the cemento-enamel
junction (CEJ) perpendicular to the tooth. The pre-set force
exerted by the probe was initially set to 10 grams and was
progressively increased in 10 gram increments until the
subject first reported experiencing discomfort. Two teeth with
a baseline tactile sensitivity score between 10-50 grams of
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Fig. 2. Subject flow chart: 138 subjects were screened for study enrollment. One hundred subjects were enrolled; 38 did
not meet study criteria; 86 completed the entire study.

force were selected for evaluations at baseline and during the
2-, 4-, and 8-week follow-up visits. At each examination, a
subject-wise score of tactile sensitivity was obtained by taking
the average scores obtained from the two baseline designated
sensitive teeth.
Air blast hypersensitivity assessment – Air blast sensitivity
was assessed by delivering a 1-second air blast to the buccal
surface of the tooth at a pressure of 60 psi (± 5 psi) and
temperature of 70°F (± 3°F) using a standard dental unit air
syringe. The tested tooth was isolated from the adjacent distal
and mesial teeth by the placement of examiner’s fingers over
those teeth. The Schiff Cold Sensitivity Scale19 of 0 to 3 was
used to determine the subject’s response to the air blast:
0 = Subject does not respond to air stimulus;
1 = Subject responds to air stimulus, but does not request
discontinuation of stimulus;
2 = Subject responds to air stimulus and requests discontinuation or
moves from stimulus;
3 = Subject responds to air stimulus, considers stimulus to be
painful, and requests discontinuation of stimulus.

Air blast sensitivity assessments were performed approximately 5 minutes after tactile sensitivity evaluations. Two
teeth with a baseline air blast sensitivity score of 2 to 3 were
selected for evaluations at baseline and during the 2-, 4-, and 8week follow-up visits. Subject-wise scores of air blast
sensitivity at each evaluation were obtained by taking the
average scores obtained from the two baseline designated
sensitive teeth.
Visual Analog Score (VAS) sensitivity scoring – Subjects
utilized the visual analog score to rate their perception of
sensitivity on a standardized 10 centimeter (cm) VAS, where
one end represented no pain (0) and the other end represented
the worst pain (10).23 Subjects marked the degree of pain they
experienced on a computer program, Visual Assessment
Scoring Software V.1.0b,23 containing the interval scale (a line
of 10 centimeters). Data from the VAS was recorded by
measuring the distance between the zero point and the
indication marked by the subject on the 10 centimeter line.
VAS responses were recorded to a precision of 0.01 millimeters at baseline and all recall examinations.
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Table 1. Summary of age and gender for subjects who completed the clinical
study.

Table 2. Baseline summary of hypersensitivity scores for subjects who
completed the 8-week clinical study.

____________________________________________________________________________________________________

Number of subjects

______________________________

Treatment

____________________________________________________________________________________________________

Age

Parameter

_______________________________

Male

Female

Total

Mean

1

Negative control

2

15

29

44

40.6 ± 7.8

20

22

42

39.8 ± 8.1

2

(Mean + SD)

1

22-61
23-55

Test
2
Negative control
1
Test
2
Negative control

44
42
44
42

12.72 ± 3.31
12.73 ± 3.52
2.50 ± 0.40
2.61 ± 0.34

VAS

Test
2
Negative control

44
42

7.59 ± 0.63
7.19 ± 1.01

____________________________________________________________________________________________________

1

3

n

Tactile hypersensitivity
(Jay Probe)
Air blast hypersensitivity

Range

____________________________________________________________________________________________________

Test

Dentifrice

____________________________________________________________________________________________________

1

____________________________________________________________________________________________________

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000
ppm sodium monofluorophosphate.
Colgate CIBACA: 1,000 ppm sodium monofluorophosphate.

1

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000
ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
3
No statistically significant differences between the two treatment groups at baseline with respect to mean tactile sensitivity or mean air blast sensitivity scores.
2

Table 3. Summary of 2-week tactile sensitivity scores (Jay Probe) for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

Treatment

n

Mean ± SD

1

44
42

30.68 ± 6.70
18.33 ± 6.01

3

4

Percent change

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

141.2
44.0

P< 0.05
P< 0.05

67.4

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 2-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores at the 2week examination.
Significance of paired t-test comparing the baseline and 2-week sensitivity scores.
Difference between the 2-week mean scores for the Test dentifrice expressed as a percentage of the 2-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement in tactile sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 4. Summary of the 2-week air blast sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

Treatment

n

Mean ± SD

1

44
42

1.07 ± 0.32
2.41 ± 0.41

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

Percent difference

5

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

57.2
7.7

P< 0.05
P< 0.05

55.6

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 2-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in air blast sensitivity scores at the
2-week examination.
Significance of paired t-test comparing the baseline and 2-week sensitivity scores.
Difference between the 2-week mean scores for the Test dentifrice expressed as a percentage of the 2-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement in air blast sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table
5. Summary of the 2-week VAS scores for subjects who completed the 8-week clinical study.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Within treatment analysis

____________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment
n
Mean ± SD
Percent change
Sig.
Percent difference
Sig.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1

Test
44
3.84 ± 1.17
49.4
P< 0.05
41.5
P< 0.05
2
42
6.56 ± 1.12
8.8
P< 0.05
Negative
control
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 sodium monofluorophosphate.
Percent change of the 2-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in VAS scores at the 2-week
examination.
Significance of paired t-test comparing the baseline and 2-week sensitivity scores.
Difference between the 2-week mean scores for the Test dentifrice expressed as a percentage of the 2-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Oral soft and hard tissue assessment – The dentist visually
examined the oral cavity and peri-oral area using a dental light
and dental mirror at baseline and during the 2-, 4-, and 8-week
follow-up visits. This examination included an assessment of

the soft and hard palatal mucosa, gingival mucosa, buccal
mucosa, mucogingival fold areas, tongue, sublingual area,
salivary glands, tonsilar and pharyngeal areas. Subjects were
evaluated for adverse reactions at each follow-up visit.
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Table
6. Summary of the 4-week Jay Probe tactile sensitivity scores for subjects who completed the 8-week clinical study.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Within treatment analysis

____________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment
n
Mean ± SD
Percent change
Sig.
Percent difference
Sig.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1

Test
44
40.22 ± 6.55
216.3
P< 0.05
108.6
P< 0.05
2
42
19.28 ± 5.58
51.5
P< 0.05
Negative control
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores at the 4week examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week mean scores for the Test dentifrice expressed as a percentage of the 4-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table
7. Summary of the 4-week air blast sensitivity scores for subjects who completed the 8-week clinical study.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Within treatment analysis

____________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment
n
Mean ± SD
Percent change
Sig.
Percent difference
Sig.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1

Test
44
0.78 ± 0.34
68.8
P< 0.05
67.5
P< 0.05
2
42
2.40 ± 0.37
8.0
P< 0.05
Negative
control
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in air blast sensitivity scores at the
4-week examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week mean scores for Test dentifrice expressed as a percentage of the 4-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement in the air blast sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table
8. Summary of the 4-week VAS scores for subjects who completed the 8-week clinical study.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Within treatment analysis

_________________________________________________

3

4

Between treatment comparison

__________________________________________________

5

6

Treatment
n
Mean ± SD
Percent change
Sig.
Percent difference
Sig.
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Test1
44
2.67 ± 1.07
64.8
P< 0.05
56.7
P< 0.05
2
42
6.16 ± 1.33
14.3
P< 0.05
Negative
control
_______________________________________________________________________________________________________________________________________________________________________________________________________________
1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 4-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in VAS scores at the 4-week
examination.
Significance of paired t-test comparing the baseline and 4-week sensitivity scores.
Difference between the 4-week mean scores for the Test dentifrice expressed as a percentage of the 4-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

STATISTICAL METHODS
Statistical analysis was performed separately for each
hypersensitivity assessment. Within treatment comparisons
from baseline to each follow-up visit were conducted by
paired t-tests. Using the baseline scores as covariates, an
ANCOVA compared differences between treatment groups.
All statistical tests of hypotheses were two-sided and
employed a level of significance of α = 0.05.

Results

One hundred and thirty-eight adults were evaluated for
study enrollment. One hundred subjects (44 males and 56
females) who met study criteria were enrolled (Fig. 2) and
randomized to a treatment group and assigned their test
dentifrice. Eighty-six subjects (51 females, average age 40.6
years; and 35 males, average age 39.8 years) complied with the
protocol and completed the entire study. A summary of gender
and age of the study population completing the entire study is
presented in Table 1. Chi-square analyses indicate no
significant differences between treatment groups with respect to

participant age and gender characteristics (P> 0.05). No adverse
effects were reported by the subjects or observed by the
examiner during clinical examinations over the study duration.
BASELINE DATA
Table 2 presents a summary of baseline tactile sensitivity,
air blast sensitivity and VAS scores for subjects who completed
the 8-week clinical study. Mean tactile, air blast and VAS
scores for the Test group were 12.72, 2.50 and 7.59,
respectively, and the mean tactile, air blast and VAS scores
for the Negative control group were 12.73, 2.61 and 7.19,
respectively with no statistically significant differences
between treatment groups for these scores.
2-WEEK DATA
Tables 3-5 present a summary of the 2-week tactile
sensitivity, air blast and VAS scores for subjects who
completed the 8-week clinical study. The 2-week mean tactile
sensitivity scores were 30.68 for the Test group and 18.33 for
the Negative control group and were significantly different
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Table 9. Summary of the 8-week Jay Probe Tactile Sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

Treatment

n

Mean ± SD

1

44
42

48.18 ± 4.04
20.11 ± 4.87

3

Percent change

Between treatment comparison

__________________________________________________

4

Percent difference5

Sig.

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

278.8
58.0

P< 0.05
P< 0.05

139.6

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm fluoride as MFP.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in tactile sensitivity scores at the 8week examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week mean scores for the Test dentifrice expressed as a percentage of the 8-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 10. Summary of the 8-week Air Blast Tactile Sensitivity scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

Treatment

n

Mean ± SD

1

44
42

0.43 ± 0.43
2.40 ± 0.35

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

82.8
8.0

P< 0.05
P< 0.05

82.1

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5

6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: 1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in air blast sensitivity scores at the
8-week examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week mean scores for the Test dentifrice expressed as a percentage of the 8-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement in the air blast sensitivity scores for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

Table 11. Summary of the 8-week VAS scores for subjects who completed the 8-week clinical study.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Within treatment analysis

____________________________________________________

Treatment

n

Mean ± SD

1

44
42

1.65 ± 1.02
5.94 ± 1.65

3

Percent change

4

Sig.

Between treatment comparison

__________________________________________________

5

Percent difference

6

Sig.

_______________________________________________________________________________________________________________________________________________________________________________________________________________

Test
2
Negative control

78.3
17.4

P< 0.05
P< 0.05

72.2

P< 0.05

_______________________________________________________________________________________________________________________________________________________________________________________________________________

1
2
3
4
5
6

Colgate Sensitive Pro-Relief: 8.0% arginine, calcium carbonate, and 1,000 ppm sodium monofluorophosphate.
Colgate Cibaca: .1,000 ppm sodium monofluorophosphate.
Percent change of the 8-week mean scores relative to the baseline mean scores. A positive value indicates an improvement in the VAS scores at the 8-week
examination.
Significance of paired t-test comparing the baseline and 8-week sensitivity scores.
Difference between the 8-week mean scores for the Test dentifrice expressed as a percentage of the 8-week mean scores for the Negative control dentifrice. A
positive value indicates a greater improvement for the Test dentifrice than for the Negative control dentifrice.
Significance of ANCOVA comparison of baseline-adjusted means.

from their corresponding baselines (P< 0.05). Percent improvements from baseline for the Test and Negative control groups
were 141.2% and 44% respectively. Compared to the Negative
control group, the Test group exhibited a statistically significant
67.4% improvement in the mean tactile sensitivity scores after
2 weeks of product use (P< 0.05).
The 2-week mean air blast sensitivity scores were 1.07
and 2.41 for the Test and Negative control groups respectively
and were significantly different from their corresponding
baselines (P< 0.05). Percent improvements for the Test and
Negative control groups were 57.2% and 7.7% respectively.
In comparison to the Negative control group, the Test group
exhibited a statistically significant 55.6% improvement in the
mean air blast sensitivity scores after 2 weeks of product use
(P< 0.05).
The 2-week mean VAS scores were 3.84 for the Test group
and 6.56 for the Negative control group and were significantly
different from their corresponding baselines (P< 0.05). Percent

improvements for the Test and Negative control groups were
49.4% and 8.8%, respectively. Compared to the Negative
control group, the Test group exhibited a statistically significant
41.5% improvement in the mean VAS scores after 2 weeks of
product use (P< 0.05).
4-WEEK DATA
Tables 6-8 present a summary of the 4-week tactile
sensitivity, air blast sensitivity and VAS scores for subjects
who completed the 8-week clinical study. Tactile sensitivity
scores were 40.22 and 19.28 respectively for the Test and
Negative control groups and were significantly different from
their corresponding baselines (P< 0.05). Percent changes from
baseline for the Test and Negative control groups were
216.3% and 51.5% respectively. Compared to the Negative
control group, the Test group exhibited a statistically significant 108.6% improvement in the mean tactile sensitivity
scores at the 4-week evaluation (P< 0.05).

American Journal of Dentistry, Vol. 26, Special Issue B, May, 2013

The 4-week mean air blast sensitivity scores were 0.78
and 2.40 for the Test and Negative control groups respectively
and were significantly different from their corresponding
baselines (P< 0.05). The Test and Negative control groups
demonstrated a 68.8% and 8.0% difference respectively from
their baselines. Compared to the Negative control group, the
Test group exhibited a statistically significant 67.5% improvement in the mean air blast sensitivity scores after 4 weeks of
product use (P< 0.05).
The 4-week mean VAS scores were 2.67 for the Test
group and 6.16 for the Negative control group and were
significantly different from their respective baselines (P<
0.05). Percentage changes from baseline for the Test and
Negative control groups were 64.8% and 14.3% respectively.
Compared to the Negative control group, the Test group
exhibited a statistically significant 56.7% improvement in the
mean VAS scores after 4 weeks of product use (P< 0.05).
8-WEEK DATA
Tables 9-11 present a summary of the 8-week tactile
sensitivity, air blast sensitivity and VAS scores. Mean scores
for the Test and Negative control groups were 48.18 and
20.11 respectively at the 8-week evaluation and were
statistically significant from their corresponding baselines (P<
0.05). Percentage differences for the Test and Negative
control groups from baseline were 278.8% and 58.0%
respectively. Compared to the Negative control group, the
Test group exhibited a statistically significant 139.6%
improvement in the mean tactile sensitivity scores after 8
weeks of product use (P< 0.05).
The 8-week mean air blast sensitivity scores were 0.43 for
the Test group and 2.40 for the Negative control group. The
Test and Negative control groups demonstrated a statistically
significant 82.8% and 8.0% difference respectively from
baseline (P< 0.05). Compared to the Negative control group,
the Test group exhibited a statistically significant 82.1%
improvement in the mean air blast sensitivity scores after 8
weeks of product use (P< 0.05).
The 8-week mean VAS scores were 1.65 for the Test
group and 5.94 for the Negative control group and corresponded to a statistically significant 78.3% and 17.4%
difference respectively from baseline (P< 0.05). Compared to
the Negative control group, the Test group exhibited a
statistically significant 72.2% improvement in the mean VAS
scores after 8 weeks of product use (P< 0.05).

Discussion
Patients with symptoms of DH are frequently reported by
dental practitioners. Despite progress in the management of
hypersensitivity, the prevalence of DH is likely to increase
with age.3,7,24,26 A variety of reasons including lifestyle
features that promote dentin exposure through gingival
recession or erosion of protective tooth surfaces are reasons
for DH.24,26,27 Active management of DH usually involves a
combination of at-home treatments, those the patient can
apply and in-office treatments (those applied by the dentist).
Desensitizing dentifrices represent a first-line treatment
option recommended by the oral care professionals.
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Saliva is known to naturally reduce DH by carrying
calcium and phosphate ions into the open dentin tubule
thereby gradually blocking the tubule and forming a surface
protective layer consisting of precipitable aggregates of
salivary glycoproteins with calcium phosphate. Kleinberg et
al18 developed a dentin sensitivity treatment consisting of 8%
arginine, bicarbonate and calcium carbonate to mimic saliva’s
natural process of plugging and sealing the open dentin
tubules resulting in instant and long lasting relief after a single
application of the product. The mechanism of action of this
product has been established by deploying a range of modern
diagnostic techniques.28,29 Confocal laser scanning microscopy has demonstrated its effectiveness in occluding open
dentin tubules. High resolution scanning electron microscopy
and atomic force microscopy studies have confirmed tubular
occlusion. Electron spectroscopy for chemical analysis and
energy dispersive x-ray studies have shown that the occluded
mineral contains calcium, phosphate and carbonate. Further,
hydraulic conductance experiments have shown that the
occlusion blocks fluid movement to inhibit the hydrodynamic
mechanism.
This study was designed to compare the efficacy of a
dentifrice containing 8% arginine and 1,000 ppm sodium
monofluorophosphate (MFP) in a calcium carbonate base
(Colgate Sensitive Pro-Relief dentifrice) with a commercially
available dentifrice with 1,000 ppm MFP (Colgate Cibaca) in
reducing the DH. Clinical evaluations for DH were conducted
with a novel tactile sensitivity measuring instrument (the Jay
Probe) in conjunction with air blast and VAS responses. The
results at 8 weeks showed a significant improvement of DH in
the Test group when compared to the Negative control group.
The mean tactile hypersensitivity scores at Week 8 were
48.18 for the Test group and 20.11 for the Negative control
group. Compared to the control, the test group exhibited a
statistically significant 139.6% improvement in the mean
tactile sensitivity scores after 8 weeks of product use. These
findings were consistent with the other examinations of air
blast and VAS scores as well. Together, the results of the
present study demonstrated that use of arginine (an essential
amino acid) and calcium carbonate in a dentifrice leads to a
more favorable outcome for achieving desensitization.

The results also indicated that the Jay Probe is a valuable
instrument for evaluating the tactile sensitivity in the routine
clinical setting. Results demonstrate that Jay Probe responses
were consistent with those by air blast and VAS with all these
outcomes demonstrating significantly better DH relief among
subjects provided the 8% arginine, calcium carbonate, and
1,000 ppm sodium monofluorophosphate (MFP) dentifrice.
The present observations also corroborate previous research
with the 8% arginine, calcium carbonate and 1,000 ppm
sodium monofluorophosphate (MFP) dentifrice and add to the
available results with the Jay Probe.30 The Jay Probe features
enhancements that aid tactile sensitivity evaluations. These
include microprocessor-controlled evaluations of forces in preset increments, audible beeps for each programmed at the
threshold of each force limit and digital readout of patient
responses. Factory based pre-calibration of the Jay Probe and
foot control aid the operator and facilitate routine application in
the clinical setting.
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